


• •/ 


!dj dJj4^JxiJ ^dj 


cja ^^JL) OL 5 jdA ^ djL^od54j ^r>Jlûl5 ^djl^dj $£a4A 

V v / V 

4 J 3 jL54^J<ij ^y-Llxj^— oJ4a ,jiil _j 

4J j-i ^Sos^Lj J4^ 04jl_j4j‘ , 0 45 ö4 '£9-i jj'sLç^) ^oolj 

«OlXj ^LJLJIS^j^^^j 


V 

•ol <50oûJj<U) j4iD ^4j$j b- 


• J 




jjLuJ Ij ş ^ j 


^ .«dîlju^C- (>;-«diUA> L_«jjsL j_j (j-Lj-^ 

J ^ UjiLlj aJ LjJ L5 j'L'<Oj|j ^siJ 4 Jjdj 

<-dL> jjj-^Aj .i -'Lj— .ijS' jLjlS'^jLjJ <gajL J <SJj}j ^JjêjL j; 

V 

j-j . êj (^lçlL* Ui^iycs>i^jdL cr^b U Bi J 6 Jj^ cs^. c/'jj^) 

ij 04-jl-J L jU'4.- J _ j |j ij)j J\j^j6j ^AJLJA^jL J ^JJJjLjdj j4j 

(jdjlj tjjjodjlj) -jJi> i<u_>4j iLfc.j» j_) (j-Lj-^ 1 .jjlujj lj jJj<Uj«j4j 

d_J»OJjLj j_J (jj-5Llj /^jîjjLj (J. U — J lj aJ (^ljjj^ 

tjj—Solj J idU_^>4j jl—>L .j» jlj— ij^. j—i! olr^lj— 'J^ .U-jljdjLj 

ur-i^ij J jLdj Jj}-£* (jjl^J-Lj> L—L aS') .^Ojj-J' 

U^LulcLj j^ c >. o—jilI jj ^siLiL J (j^-jîl^ ^l^ t 

V 

j-i , W 1J (,u_4^% .j^jj-C ju>j J u-jUj 

1jjL.*jI>J.J ^jLS- .*) Jbj b W*,>J *i ^ '^ 4i > 


1 


öy? j*j^jy. 


* <ji^^ u£>45LuuXj 


oIjöj^ ^$ 4 L mX > 4 j ij\ j> J^\jAj 


J—t Sj~^ 4^»*j ^5* *öj4XXÎj>öi 4îLXxS* j4Î lS^jX>jI j> 4*XxS* ^4j 

«ja_S'»i J^SLUXj J ( _ 5 X-iS' a_, öljeja_jjjj ^Jjj+^jjs 

jlS'a-jx—Jlj o"«J^ ja-fdj jUjji ( y‘LS'aJsi aj (^lJja^x: jûiö«AÎj4j& 
4 —j4jLU jS" ^ûj^-jJJIjûj JhmSbj4 m ^^joLûL öjLi tO jJj 

J-t <0JJ-J O—UJJji jlîjjS ^IjLT^Ij j^UwAJ 

lSW-U^ J^—^JJ^ ^-SLjS* L?0 j4_5 «j154-*j4Sjjj4& 4-wJXauJIj aj4jb jlj ajjj> 

^î uSLX-Oitfb 4Î CwIxj jS*öi) :Cu^XÎ J^4 j <OlS*L ^£j> JJ Udj 

V V 

jAÎ ^4 j iO—Xjij^ jL^o 4Î4£ j»ai^ jl—j jjj I Jj\& o jAjO^^-^j j öj4jJu-Jj> 

jljji j u5oo*UL j_e (jiJj^j <^>00 ^-x>4j >jlI jJuXJUjU j*j ^4-0^/ 
iL- Xj \& j4«J& 4-5* CjLSö^ öj4«î j*«Lj 0j4-UjJjj 4j dj4jLuji ,(^>4 jULX^ 
•SJ^HJ^ OJJi ^j- ^ -^lj ^4JUJAJ ^£4j|j 4>0 4j| j4j«$ j4jlj4ji-5Lxî 

45"43&^ 4 J ^jCXu4 ^Xj jJ j— 1 ) 45sjj> <C*XjL ûj4jIS"43j4-»*4j ^Xjj4j 

IJ4j (uJj4«Sjö^ 45*4 jL*jjS-«j jj jL j4T4j 4jjJ <4mJ 4^43ûi 

J t5jU4jL-J j 43öi (jl—»d4fe j4£ 4$*43ö3 ^ûj4jj4j 4Î t O — X jL ^SXjLjj J jOjöj 
4 Oj ij4-gw4 j (j-ijjS 4j45*4 ^-CaauIj 431j ö j4j •OLLx*4ö£4) Sj^ SJ^J^ZiJ^J^* 


V 




öj^ 



5 >U J^'j *) c/*sO' 1 jU> Uj*) 

V 

JjsJ-ÇjH-)*! ^ f4S jlf J dlL'LA^ £ 4j| Ijj^ 

*U-**A>4j «,jLj^o4_A 4_ilisi öjA* 4j < *~ j £ çxij «(^rt 


jLi DjAjSj&^Lr-H -H f 4 -* ‘ijdj 4 ^ 6 - 5 j»j^ (i s J^-Lj> 


•j»0JJ^ 4$ 


®j**J s J ^ jij f'b* 5 ^ ajA^Sjlî jAA 

v v 

,jSj|juoL>tjAj Sjl^ SjAjAjUaj 4j Jjj fljjd I^J 4 "^ (i 4 -^ ^ ‘f 4 ^. 

.0jji/ (jS'jjDjU aj jLjlfjjjL ^j^ J^jSj'J ^ JJJ 5 






, AJ&d&' 












’■* 







• V 



—c>§0 Solfco-s ûMr C^€> 


6^9$ 


bj\jS.j^Aj ,j4j|jjOwdS- ^jSjJ j4fc .fdS'dj (JdJu 4--ÇS' ^ 

*. V w 

^L-^uXJ^ J—J <L~>i* .S LjbdJJ^ JJl^Ij b^j ^djAj^ j£ 

‘^L-SjL^ -Ol^öD jLo lU^m j Ij f^dj[^[>udj jdj jj C-wwjjû J AjdjxLj^ ^^ 

Jri—A. jLLClS'lj j JîjdJjHj c jjjşlj_>4j <Jjj$4a j\ jjp- < _J_S'Aj S jdj|_çf 

V 

c Otj . j .ojJLs.a .jLjj 434jV<u4& J'^sjajIjSLJ j jlS'sjLj ^suljj sjbjj^ 

* V 

*j*îljlj_i ,^>-0 «U Sj4S4_j4i J j_0 j CwOlj ^^JjL ^dSVsJ. 4j J 

(Jj- Î e^jL-. êj 4s <sj4! T;rU sj IXlS'a_Jjlj j JjJ j4*«4j jLjL. 

L^ 1 —i J t>^„Lj ^jL-jjf J Cw__j|j (J—J dSUjdA 

j4_w c yl5'4jL^-_ J jLjjjJ aJ .4j|jjjj"jS.4j JjŞcjJ ^djjjjdCL- 

V 

jU»j> t^jljjljJ. (jjjJjJ jj^J dj CS jl"jS' ^jLjş IjuLdS'.cLdi 5 ^j 

V v 

j4A ^jJijljJ^A ^Jli'djjj J jL (JsjJJjSJjjj jjSL jid^aj „Cw,si sjajLsi 

Aş jljoj4jj_ş j>U .c_jsisijLjj IJ-uLjS" dJ jj !jLaSLjLc jd_u, ^jScîLi 
0*'®^ c? -S'4^Sj4jS J OjdSÇjdj ^jSÇJaJd^SjAj 4 j L <t_S"dj dj L> j jidjjO 

sjUsj (jSçr^J—sJ jdj^fdJ j! J S'<U_JIjb ^^SçjjLd^sjdj 4j ^jLJL 

v- ^ o • • -V . *öjji 

(jgJ-î j4_«r 4jL>Si (jjJ <jJjLjlj jjL JjS 4> Cywjlj dS” <sjLi ciSÇj 
^sjdcLdSçj J sjjjS' 4j c-Jlj tjdlslijd^ jjj (jlJj jjj •olS'AjjdSLcsj 
Jaf sjVjdJ ^dS" .cJjsj <j>jljş4jjj> ^dj^aiaj j jrLj CJ S'4_jjl^4ç) 

V 

4J SjjJjUj4_I4JS> j 4C_j4j|j > ^ISjJj^j^ sj4j“4j* >L U'sj .JjjU 



Û~< 


la$j44j 


j fi J 

♦ 


jjjL J o^jjt J>U^J e,SL_i 

* ola—■ ♦’^ oj^-ij}^ J^jj j-oaJ ^Jl^jiAj t yLS'4j4jlj 

jjjl^Ji—L a® aJ jLUiftjLS'rfj j û^^yUjjS ajAjlî jj jL<ujI ? jj 
< u*« Ji lT " ° 

Jj aS' ,ej4jj^*> (^JJJ^ ^bjLS - jJ (J'4 joj|j4j JjLîl^AjAjil; A^: >J|J 

1 » 

v y 

Xj LjjS” ^LS'aCJûjALjjS' 6jL> 4^Uj_J j_$LJ4j 4lslij4_^ jdjb 

.oLaJjiaS'aJUli 


tr- 


jLjW tba. j . y i' j»Aj ^jlS”4 j4jL jlj4j ejAjjjjjJ-w c# jlS'aJ COSLij 

V 

V 

CwrtUjJj <Aj jLjij^—**/L aS^ tC-wJjA^J^Jb J j!jjA^ 1&$J aJ 

4 -—SL 4 & 0jjaS” 4J_Jj 0 JU J—j aS” «jd^®J—-e fi J^ tdLjS” aj ^Aj 
J J AjLujjjJ j<Ujj_> L , jOuei (jL J> (jJjJ J* 1 —'jj <j4S'4C_4j<Uj> 

.COJ^JuJaj jlS'ujLjaj ejejuljl^s (jS'ajISL‘LjS' 

jaJ jLjlS” j-aSL J jljOf,6j iJjL 4CI>J jl^u-ei ‘ jjijSL ,j1j <jej4Î 

J4j JJ_^ jl_/i'jei .j—j. aSL jl-aJblojjl* 4J - Lj, ’ 5fi j’j—< 


Ij aj ai'auj4A <jL> <jj1je Aa 0*rt A -d‘H ^ 

,4~; .Ttj ^jîjJ l_jU ^^SLllh ^jjJl>aaj j»4j .ejjj"L 0-i J ^ J 

t4j4Î4j^Jji JjjAjLi ai ‘ijlj-iaje jLjejaJjj ^L.^. 

aî ai , jJJ^ojau ^jjv-rt ^ auçûj., 40^ r 4j ^lJ jA- Joj^ &J>J* 

v 

^LjjjjjujU (j4jjL jU ajjcOjL cs^'H j l -^" A i tr^’j 

.&ja5L 

^ c^JlJ-uaJjo f SU* ^L* U ^ 

ajLjJjj^Ij j5ûjLj jjjja5U^I_5 jIjaJ j-H 


Sol öy? 




v v 

J jjr-u^jU oUATlÖ^jr aS' ,c>l£/‘Ç-jlj^‘j^ cî --' , jjj>ijjl 

V V 

tCsXUJ^^j^Uw j oj ^jjjULa ^jj^A>l^ jLojlTjtto 

V 

.otiUljl^i j Cw —j cs Adj û,s jI>? csîiJ^ Lr 

^yjl—fêjjjlfeACj^J <Jjj__ 9 iÇÇ;—-Jlj j (^jjJjjJ—jIî ^Ujj—; iJ Aj JajHj 
L?-l J-fer 1 . J ûjAJijjS'Jj .|U«L j»Jj 4 j (JJ-> j CÇjjjjU 

* v 

Jj V 

•Cj5” cJdjk 


Û***'^ Ij4CUj J -U*!-o jUwli 

r • >v/^/> 





■ogo öy? 



^Ol4JJ4j jû^4J5J vOj4$LLO^Û-> ^û^4L1Xj 


“Jj-i j\j*ö J 

^J^J ^-^wwwi ^jJfe 

v V 

££j^J ^ CjaJLaJ 


aJ 

V 

•Uj^ jjj ...öj^^j^j 

V 

•*^U ^ji^lj^ jj^jj^ (j^öjj ilo)^ jLj-Uw ol^ j <>îj-£ 


(Y) 


jjjj^cUb ^^jöj^Ujj 


(r) 


a^jL Lfi'<*J 4i“ iC>jd£jti iJjO <l»LiL 


• U-wU JJ-*-~> jlj jl-J J J j L> (J-^JJ^ J 4J& 4jlj J 6 j <U Jj 0) 

(^J*j) 

V 

•JC öjhC \Y'.V (^) 
r ■ ' .JL- 1,0 jiJj (V) 


\r 



|0 _ _ 

..ij sj^jjjJjL ^si g\ jL, 9j Laa 

V 

. (M aJjj> AjjAi' Ijjjsj 45Lli jbJ jUj ^AjjjS" .jIS'UaJ 
.jeiA^U öLJ ^IjaJaj jj^ aJ jLiiJ aj jl j6 jsjcşj jLL 
••(jrr*^ u>"JH J dr° <1)1——U »Ol^ IJwjIj j5" aJ l" 


.JL*/ jJ-jL T\V (\) 



tggjdLidzi-OJ jyu-^A ^ 

- r yU) LjjJ' J ei'L" ,j\sjJ- aJ *£_> ‘jj-t^ J>jy. £** 

J Çjj Jjjj^jy J jj»j J oW^ Jjjt-^JJ* J~ri 4 ‘«Atum 

Jri» tSK>*i j»yL .Li&oaj Jjj- «Nun-jjJ)) jyJ jj\j J .j Jj4 j 

<0 ^s—aa ^jJ .U«.*j ^jj^J^U J&&J d Sg*t j*~a J «c«j 

.jj_T jL /jj <jj-> .oLSL 1 jl_jju (Jjj> j-j J»jLû> bjaijf ^j-i jjjL.l" 
{J^*S - — jljL) ^j-a Jtj (jJJsjl j> J <■( Shu- jL)) IjAA J Ij (^Jajlji. 

• 0) jjL <j-« T e fnut- Oj^iJ)) 

,jxJbj\j> j « Geb- xS')) (^jO <jAJjJp tS-L-j*jlj> (jLJj-^sdj j j_-2 
jLiL .sj47ja^i_) jL_ ( \(Nut- oaj» (t-wi^AAj j jjj^j^S ) jl^L jajjla 

:«jCwni jLy (_^Aj|Jj»jlJ> j»dj tJJsJJsjlJ> jji j»4j 

(jjLj - sjdjjşjjji— L j) (^j-jsaJ (_^j«3sj!j> .(Osiris) (j_jjjLwajj j—>sjlj> 

(j»SjjJ 

(jljjşjL-j Ljj - i£j^jj j ) j^J« ^jiojlj> <(Set) c^i*^ jJöjI j> 

- jU ** jl-j^jdjtfU ^iAjöjIj^ a (Isis) «u&jlj> 

-'" ■-■ ((ji^^ 

- jd_^ - jJj-®) (M (j^ijL (^J-Jsj!jL = (Nephthys) j_Js jl> 

- - - ■ %bj 

\ -I ■ ■• v - * - -v> ■: -'• •■ » > 

- J« _ - 

» ' . ' ■ l' J *» \ ** 'L ' <w- " '" > ' ’ “ - * V V 

‘ ^ *<L6jJ j fr^L* (^IjjL^ <Lo*4 0) 

' »" - L •*■£*-* J j-p J <jljjU ^ ) 





A-i— ^^ ** <(Ra " Lv* J -> f4S 

&J*}-* j 4$ ûUuj^ Ijujtf4ijf 

$**&"—** ‘OJJ-i oW> J 1 -* j|> J ^JJ, > 

V __ 

\ijj\j d ‘i>jV^- 6i «f>^» ‘-i'lj (jX#jl> J, ,j 0J 

^ V 

^njL.p j (jjjjjj>) 

j“4 û J "4d i ^ < ( } aJ|jj4J (JjL- (>»^<s» aS' Ijl4jj>aJ jji**, aJ 

- v , -.> ■ •» ■ / ' 

_ :#j«jjjj^»i 

1 - V V 

^jöj j jlS^^L lj> IjOjA^ 

- r .’ •ij^jL*wjji (^^s^^jjj lj> «I*Xû 4S*^jjj 

.iJs^MJji j jU |> «|j^»6jji ^jjj <*J 

V 

•(j J j4SjO jLS^^S "öjjj j ;jS\,w^jj^ ^joj itwLo ^X ^ ^£jjj 4 J 

V 

, . 4 I - 

.^jaS^jö^ jIS^Ö^XXm/Aj j uSsjLo J jj> tj»Öjlj> (^JJJ 

>-r . * * 

* - •* <4 * - • “ • 1' ■ 

V 

•j-^^Sjöi jlS^öJiJL j ‘l^jjj ;*4>jLu 4 ) 

\ 4 v 

V 

•j^J^SjO C^jj-a ^^LJLû J £j*L j jlS"4 -wljLn^j rijO jIj ^jjj 

t * , , ' v 

- w ... ••* - t - • 

• 1$ c£jj“**v <t,Xd4jj4> ^jjj 0 j4j ^tji 

V 

•'•» ■ - ■ - , ' #. f - 

J 6j—^ ^LuLj j4j*^4i 4 -JLLL^OAj ^j^ ^ 0 j4jI XS* 4 *û4j 

•• Jji *J^J IjJ^J 


.J j**+*jj$ oLS' ö»Ajöjlj> jtj^ f^rî ( ^) 

j*j) 'bjJjtj ijj 1 J> oLj o^> <j<u4jlj4i* jtj^ J^ c^jLntj ( V) 

'***+% ^ c>L Ijux; ^-^4 j ^4j î(Genesis) ** \jJh^ ( r ) 

, ; (j<£j>j) '*j\J bjjSjJ (SJJ+^JJ* 

V 


n 


ojx 


..4J4Û) *!^*-«J 4) pj* 


Aj ci»sjl<u« j jIjsj 4«/ (jy^ujT jjjjj ^‘lJjjî 

jLoljb jl—iL *j*uJj_> ^jIIj 4jL>sa oj}jA j 0^j®j4jjj j jLj j ojj^ja! 1 

V 

jdjfc j (Ijf J j£ 4j 

v H 

(jOoûŞ (>^'SîdJ^ ö<î jJ ^ c£4j j£Jdj 

J4' Jij - ^ij jlj n cJAi J$ jWi j\ 0 j ^4 ii) 

>->* L > *'j *• Jl$ j&\ Jij «^4 j$ 

ûj-> 0»U ûUlî us WIT.jlIj^-Jjj oj> joU jiij ^ JiU 

J OjUj-S'Ij oj—>■ 0«LJ jL-Tsj^ ^J^ Llî >Aîîsj4Jsjl^_jjj^ 
«r‘îî 4j |^5Li.aj öj> 6 ®jL ^jsj ^lTa^ ^Jj^ jaS \V ÖJ ) j^j*ub 

* f ti> Lw*i L? (j^_—jaj] 

( jJl5'*U_uj|j jU 4a jlj^f oir*J-X) jl—aljb oUjjS .jTUj ^jj^ 

J öUj j öjjijJ ^jjSL^jji (^SL-L^oj <y-4jj_> aj *|ju JjH 

l£j£d k £s m Jj 1*3JjA 

ûi-i,» :ojjui »jj_ .,. ..jjif L jş" ijjgsts ^jiî ^ jş 
^lj J*‘ OjMt û*J-i £b<—' j û*SUj UU .Ijojij *» U :r_L - 

V 

.«..sjU^iaj ^ljljSLwjji 


<j jjj-ş ^Ujji ^jLf^u u-Ojjj h J.j|j (M 

■<jrfj>j) ••jIjJj.j ,^| ju^. jUjj, ,"jl_u 


w 



$C*lfcA<U olc- 


Jjj ** J J 4 j jVaJ ^ _J 

,j»lfei jk** >• C ~ J b) jo^iJi ^eJJa/ljy 

v> ^ 

.4jaa tJL>jUî I, 


;ajaL 


II j J aS - 

JUJUWJ w—J 4 >- Ji (aL^aJ jJj .(Epistemology) aL^ca* ^jjyr 
^U^waS <<(Orthocognition - JLîj c.<u» roLJ'si 

- > s J—<_s—* û—L^j5L_Ja ö'—■ûL tCjjjj ^T. .,i i )Ij aJ A-ço^^ 
lijjijjj (jdj'i/ cAj ^ û-Jlj ^LLi/xerAC*. dT ,cJa «Epicognition 

V 

aS' «Paracognition - jLpsL (^aLj^&a^)) ^rJcfjS'l J L Jcj \>Iji .*jAXj/ei 
.ejAL/ei jl5 "A-AvuIj J ^ySA. 1 . 1 J A3 j (^jjA A^woA> dj Cwwjlj (>L AOwJ jIftj6i 

jloAO-ljL ((j-L^'jS'ljL) oLa 5'sjjAj AC—b jOjAj jjj-iJ (>Ljj3 ItîSj-L 

V 

J J_j ^/JjejL jojAj jaLfcOAe c ylS'a. T _. w , i j iCw-Jej j^-d cj»jAj ‘CfLTeJ 

v V V 

:j<lJUö3 I j> Aj ^jLJ^ 


'T * & -i» î * 


oû-J=u j\ (J^ 3j <3^ <4 

aJ *UXj» :<AjIj iCX-a^ îjj^ - o* - x û4-^ 5-L?^ l? 

^ijJ. J J lijiIjAjj-J j-»lî a) jLwJ jtjA^JJJ-jA- li^'LwJ 

j Ci—u)j j (jA* aJI j jaJ Ai' (jjLLs j CwO jjjj jL jj L'L> L <1 LLLu j> 

V 

4j AjLlj J LfU ^jlj4J4i aT ^AJ OjLfijejj^ ^LJ LU .Ajljej 

# ((l-5>czc 

^»jj-> f <4 jUfc«* J •J^Jjte* * ° e -^ 

<>Cwj|j fjt j<uJjSL) ji jUL jLL <jjj ^"Loj jL'A.-c LL> 

. jAjLei <cJaj*-Ij (yjjilj^^. J*J^ J B J*i l? ;15'<uLJaj a5" 

w 4 ** V 

6jj-(ijj j jL>!^x; j » jAjJj.iL aJ j»*>L-J (>• Woi ^ {.a^La&j f * 

•JJJ j*ACL ^AÎ JjJ u -«aS'* d CL>^\ ^ J 





J ^ J «=—ooij 

<>^lj (*V*( •»j*i-Jlj ^tî .Jjjjjjij *îjK-i .Ixlf-uKjjL- J ^4^ 

J «jêj^ jjJ <UJ^»U4Î ^jUjjJ C~j|j ^ 

c~,» dj jlUlj J c^jlj ^jmjUjaş 4 ) JjcJj 4j U jIT4> .*> *j 

j« j^-.*, jLjJjî ^j.u jLLIj ,cJJJjSL..j ..j^aXjljulf J -W 
<**•* ^Cj-u j*j uiijsSi/ .cJjij J ^lj ^jL *T jjL.4_ Ij&L 
«4j 4J4A .jLS' < UÇCCj^ w êijLi Jj Jljj ^a j^jJjij 4) jjj 

«0Ç^ S JL )Jj4j C^JjfU JCj> -JJ Cwjji ^jir jUUIj ^ajlC-^ r c 

Ij J .4j|.SjSy L»lj j-a/4j .jIj4j j Aj| jj. jCjj J jLT CJjjfj aS' 

C%—4jD.D ^4^ ijjjj^A l47l>j^Jb ^Oj.Uv 4 J (j4CwU j4J (jCClj 

: e ( :-, :■ , . ^û>j4j Lj j 

^ <-f4jêjCL,4j .Jj_j (jJljly J»j4j jL4>j4^> j»4j jLUlj ^jJACa . jLU 

V 

j-*$ û j43*L^Ja3 jLj ^sJLj 4j jLwJ L wmjIj ^öj<Uw4j 

jJ 4j JJJ^J<^ ÖJi&jdS d£ / Jfi’j Jj-gJ j; (Ijöj4j 

• - ■ * v 

J jl-dj jH 

jjjijA^ jj^ ^ x>çjLöI j i^^ jLj)j ^j .uuj \j£ ö^LL ojj^ 

',*lj OwmsJI j 4^j, o^gdj^ V jXdJA j <CJ u 4Jb Ijj4j$jXC j»4j j^Uj^J 

^ ■ v “ r *" - - * •*'••'■* * • ■ ■■ V -' -• 

DjjîL-fdjlj <Djl^Lj (deleology - ^j-Jj-L"» ^jlx—w^ 
jLUIj l£J^J^ ‘iJ®J-?i 6-“ -s Jd‘H t£‘ L 'U : ^ 4$L4> j4j j (JjlCalj^ 

v 

j4J JJ£aj 4j jj_j u 1__((J’jIjCw4j4-. <^dj4j jjSsîej)) J jLaJ jij5Uji ^j-T 

j_ j l ■■ CwL Û/^sjXLS .j *5" ’lj *.lj*> j jjjj *..• ’Ij 

■ ,'-• ■.■■ jLd-yjCijîj 



■o 


§° W-4 öj*. o§c> 


.JL5 ‘J^'j^-i Cj'j^" t^Ş'jly&ŞÎ UjL> Al^êi >*jC 

3 

.Ijû 


L-ftjjjA* J A7.UL, »aJ Oi/oj^jj-sy 

v 

jj L?/ c/iJ^L J CwJlj jljljj ((AijSAi-dj (/iU)Jjêji^ 

.4j ArJjS^ 


T- 


I* 1 ' 1 /—i/ j—Ll/ LLJIjjLaj ^jjljêJ—uj ciUlj (^^uLjLj UwJl^ 

L^j^jU’Aj" J (JjajUj Aîji/ (Jjjj jejU* C«iL (Jj'j jUtJ. ‘»J»Uj> ûi 

J aS* e J^ J~i U- <u< ^ (JjL^j* .ÖJJ-OîlSD #J*S—jlj *i (jjU 

.(jjijjLo-iJ ^'j A< ji 0> 'JîIjjAJ >_>Aî tijU- 

JjUjjj (yljûAxi a) JjjAj Aj AJuL (/LuJjIaA «Jl> j»^‘ ‘/'j^'j 

tJ U IjujLjT -J U ‘jL> /LS'uuX-U Llij jL c/^*jLj *i jL 

.*j/ jijj^ l/^s/j'j 4 ^ j jLjj-j^ c/jT ^ •'-‘iJJJ 

J r L ( jîAP - J2fi 51>j) '-^ 'j 4 J 

JJijJ* Jjjh** * Jj'*J>J L i JH »j^.j»jL* J ‘r^ ^ 

yJ>ji*J J-» CSJ^JV. ^ 

i t î- « I Atl u jUJuJ Ju*> J (OlS'jL 

^jljffLo 4i Jj>JH J^-J J‘ w ' - 

*j .ijju*jijji jj ^ J *) jj-i'u, r*>» ^ 

j(ilji-lj*j >i • J^U j jwi ' î “**‘ 

.COAA (jsiL J 's> 


ir—ji jjij^ > 


J *îL>U j,ju j js j—; ‘c^—i^jL>H uL-U <J“ J 


;S> Francis Crick(N) 


»j 


Ux^ujjaj .(DNA) <>» 


îcl &*i öy? 


IjlJIjV Ljjjj JvJ-’j u 11 -, 

jl—Sjjjj .jj~-lJJJ ^-‘S'jj'J 1 - 1 *< 05 J l i‘>— jj-Jf.u« 

.jjLJJt ^jJL jLiuJ- f^L. ‘L>3J< L >j5'j5'jjsjlJ ljJ'jU-L 

V 

V 

jöjLj jjjljJl-^ jL^-u .jj>-i jj> jljl^ou-JAAj^ 

V v 

<ûaJa 4 .ol5'L JiA£ J CwuJlj I«b<îU jj ^yij! J ‘^’ 5 ^SdL 

a£_«a>. jaî ja^aJ .ccçoJc—öjaJ jL-»jejL ^L-çJa J <-£—djjj <dj4j 

jLçcCJL ^jjj j ^CuJlj <H « Öjjî>*j*Jj*i <Jj^ iS^’W.L 

• Aj 


aJ ^ Ij 45^Aj jAjb J£j &J+i&S A .J w » 4UA.w.jö.5 

V 

JöjAjj5^Lj5"aj ^j-uL- î j C w ^ Jlj AjIjJ" a5* jAj 

^ Jk J JJH^^^dJ >LUsi^ Ö J^ 4 i>i cAt^*dj* aSL>ûj OaJLaJ 

V V j/ V 

jL»AA Aj jLoAjLlji J aJjj jAJ <<^J4j .j4jsjj_JjS' jLx-Jlj tj&Jj 

V V 

w 

••Jj^jlj^'*-® oWj s J^i 

.-• W v 

OjAJIjAS' j L £»jAj*l.kÇj4j jj <jj/4J sjjaS' (^ÇiSjS' ^jOjLC ilijjijjlj aJ 

V_ V V 

j_j AiLjScculj (jSsJjLy 4j 6j4jij_S^u iuSLu^j' Lfj4j ijöjL ( JLêjjS' jj 

A— i> w 1 A^LI $ A Sw m tŞ i b£ ^gdm*k ti £)L$j^J£j • Aj Aj ^JLyjjAiT 

” V 

0j4j|J_SvJsi l^jjj-*^ jLaj I dl ft < lj(j*J__uj 4 _wL 4 JLM (jJL?) »j» j4—»4jL 

jj^r jS-ftî ‘jlj-îij Jk ^J 1 -^ u^-i^ ‘jji Jj JK 

ji j uli ijj>j j c ylS'i / xc*4j j jljly (^U-L 

j»*i4j .Jc-Jjij J ^sjL* (Jja^j 4 J <4uCcCj^u ^jcSJ-jJ 6 j4j .!!(jj»jLoL 
(^SL e -ujlj 4j jijSJ'A^j j_j> j-Lj j Öjj4j jL_*SsJ»J j*6ij4__w« (yljöjL-Cd 

• CwftjAJL^/ö^Aj jLaSUAj jA^ÖJ lIj Ij ^öAj 






OJ*T J* 



-o 


J ‘OUS'êjUîj I J j__, ^_;|j 

Jj ^JJT* - ***-£& <-* ’ '"'' ^” 0,5 - <_s/j—^ j <ijl-/jû ^jjljL-; 

‘Ulî ‘^r 84 * *6«^ -LiJj 


J -Î^î t t* ^ .t_5sJ J 4jL**< jji 
•■03i >i ‘S?5^ 

jjLÎ <L J O-—'lj ^ <)£ajjAA JIj-> JjjJ-CCj J-i Aj\ jAj ijJ |»0AA 

t>o-Jlj c ^(5' 8 j‘Oji i ^ ^ lSj^J^ 

L.wiJj-*— j»*J jLJl^^oJjj J j^-ij^ o^j^L .c~jj£j \£aj \j£ 4jj C.~ ~ .i J 
j\jJAJ ^ CJjJ—i l—fc«j jL.U-J-uL 4 JJjIja 5'IJ iTjöi j CjjaS}* a} 

jJJi> c JL5'JjA aJ ^ <OwXj S j4j c ,/<u> j 4j|j^O 4i" t< jJjjj 

• Lli ,jL o<Ljc£ j»4j lie jLj j^J *(jj/ 8 i 

-i- 

( ( 0 |j*i OOL74U) ^j^jL <yL^ tj/ # j^ c^Jj* 

J'U^^jUlj ^j^IjSL) j (jOjlj ^jLJlj jljp 


C5-^ 


g jU> jjj *S- ,.j*~».a * <' 0 




j</*J jj JUli* ^JjSjLf J ‘•'^ ** ‘Jj* 

u U- „ . ., ., !_. aA J JcSaj .Aj** IJO 

4 Jl.j^ *,«»*- ^ 4 bjU. 

jjaj*» Jl^/jl-... *~— 'b f- • - J ^ - ", . , 

^ .*i/» * ^jljU 

j.»jL j ^.jjJ iUU ~J trrt» <J ,J " U - A * jW - * 8 'JL 

oj * ûufju.. r^ ^ j ^ j „;j jj^ 

lSU^ j*j j, jLlj^- olS.a *J ûWlj . J -‘ *** ^ j r 


rr 





oLjL'Ij jo jLöLw, jA^ jtSLjjLolj Y ♦ \» (jiL* jjj 

(^öjJJi^SL—i >4*4j .öjjijSL—jji jL-ojljSjT liJJ-*—*ij <j4jL> 

ii l£jJ>j!jJ> 

i. : ^ . u 4 ja5vJ<L J-T <l5"öjUjjj Jj jböj4Jj*Uj> |J jKö aUjJ 

V V ^ * *♦ ♦ 

, V 

<J—'I^JJj J^ (j^LJ 4^jS' ,8 j 4L*^jdJ •Oli'L j4JI&04j (jlj> 0**WjIJ (^6j4j 
aJ jLi^j L>L> (^ISLj jj JJ4> 4 j iji-L <cr l)j (_£jLLj5' 4j jLöjlJco ^ 
öjljjrfUli jOj J.J CsO 4_Ci0j<U 4^ <( ji*j*jjLlj 4S0j> «öj4j45L»45' (^L>4 j 

jX> j uh'Ijjj jL^S'sjbjjj 4 J j!jL> (jSLoi 4 j jlS'LL ^aj • jLlSL-oa 

c5 £*j*^4_**idi jj jlS'öjbL j (jjjjO^ijji j oLj 4j C>6jL4*j jlçL 

'*'■■• -®J ê Jj^jjjX 

V 

<jijljL^> j4_«4J 6j4Jij5L>4> j 4jLjjA> 6jb 6jj> J»4j öj^J^jLL jA 

jL ca!j ,U6jj4A ^6j4J|jLLJ j4Jj^ J >-Ulj ^jUlj jl jx; 

(>5—jJ CwO (jj7 (jSLjJfL ,jls'aÇjjijj/ ejlijjj jj Cwlj (j6j4JjJ> 

j»4j 


‘I^J-U (jjjj—u e?jlj4; j__; 0_«jji jLöj4JjL_Lji- CMjJUft 
Jh •°**i Lî <>>^ Djjij^ J jLjj ^ls'öjbjjj jj Cwjji Jaj y ,J4ÎJJÎ> 
:SJ 4^° ^ *4jöj4j»Ujj> jjJ j.L ^SLb^SLî 


jL 4 A îêj^jj'öi tAijLjj— > 4 ,^ 4 J ,c_b JUls' J jJo^J ULljIj>' 

!o 4j4j ja (jojdoSL) jji ^4j .^jiOlj ^jL'lj 





oy? jij4j 


t* ' iS f îU f 1 * J5iii ^ & j& ’M > 

J ,.jU5fe*S ifj*j J i»lS'*il r -l! *r -o-crlj J4J lj_i„ .[^1^1]' 

»jJ *< > L: J ^J-«J J *< *J*i>» *i J .jjJJIjL yîljL, .jCl^iî 

*îlj *< L " •J^ jl i •J? Ji l»liJ« *) l* S jj« ..jla.j.j 

•«OjjijSLj|j JJ (jAh^U i jjAjt> «ol 

v 

.4jjij$U**jji lSjO J o^^lc-lî sjlfijsjjaj 4^ .j»^sJO" |lj 4JL"4 jIî r J 

j o^*-* 1 ** j^ ‘OLTsi Jj (jljL (^jL)»j4jl5"sjli'j^ ^Jj <*J oUjjj 

V V 

(jjJ—** 1 ^) oijj^ ^L^Sjlj.tjAli d£ (j4j öjdi — Sj—«l) 4 _Juj4j jj 

.oU'ai <ou*ljL (jLjjj) ûijjw/ ^jJL^ajL^SLj c5”sj .olS”si 4 o*JjLî 

‘Lj-> Ljjl—«jAi «0 (^j>-j;Lfc <L .lûJlîjji (Jjî (jrt’J'* JJ^ *) 

LLIaIIj (jöj^î (j U ^iil l)I^j pl) tsjjîLfc sjljjii lSjjj j*~**i 

Û\ 5} X4_jiL S/l. £-*-> jl î-U—Llî dL^Ijj -ojiLj _j^4^ <4 ^j^- 

(jlji- 4 jOjJ^ Oj> lijU *i ®JJ^ " 10 (f^J 

jI^LS'.uoLaS' Lb4JJ4A .4 jL*£aIj L$»jj Ji *i** '-LjO ^ L^J^ 9 JJ^ 
(J_öJl^L .jaS'si j>jîl—* ‘Aîlj j*S J>\ — ‘j^ *i OJJ^ Ij-LLS'Ljii J 

<yL«jji j Cw-jj 4j jj/^o IjuljO J 4 -*^ C *J 4 ^ ^ • &J^ *3J^j$\j 

V 

.«^4JÛ0.4, jjLLj^) J ûUl^ jji^ Jjj 

ellill 'c ^csi L^JI ^il &') 


u> 


^ o-* Li&Ö ^L ** û^>0' ^ 

OjjijJ' r lj > L^j fti *S ->* ^ (k 

^ J U .olSLbU Jjtjjtb > ^ L " 

.(OaSL I J> ^jljjCLj**- 3 9 J^ }i û* ***>j>*i 


pîLS'ö j>aj 


j 


A * 



o- 


0§0 ûir 




AjL^iUL j<u‘ ->** bL ~> fti J ^ >_U LL ‘ 

jLîj^ J ^jaTjIîj^ ^Ud *< '-ûiJJ*/ <£** J 6jUj Ia> *S 

*J 4_j(j L> «oljj»i 4 jj-* ^ L^ Ul , ‘^-»j»ilj 

v v 

.Cw *j*i\£a£j! ^ *> L ~ (£** 

aj ^ajl jjj jş-jûtXjb j ^jLi^djL jjj j L^jöi ^ u I,At x ■*oL*^ 

V 

)-> *j4 Jjj^j4j 4 J olc— 1 lî t^î/b ^j^J 1 * O** IJuO 

•csjo 


(«- 


ijjMJ ^jl/l_^L)) aT t j»4T4J 9 j4j »_r>9.i 4j'L_j4jb j»4j o'-»!j*J 4 j 

w v 

: öj^ c^L>jaS { jj K ij2}<xb 


U?J> y 4 


jp ^jLiî p^iJî aL_, 4 J>j% 09 U 1 J3J- esi' Li' fMj 51) 
oji^J, >ii]îj j^Jj'j ilsi jl^J' jj' ^sii j^iîî 
‘oij-pSn 9 jj_mi - (h osJbiîî 4 j Li' iijiL jiii jj Jî 4 

(jJ9jLo 4 ) 4—j j4j j jir4j' r _)lj ^Jjl/jOjji ( 4 JJ! ) jljjlTiJ*JJ^ cij^ 1 *^ 

jLLb <(9 J-j 4> jLj9jL> 4j|jjj j4j COjljj t _*£jj> j4J9 J*S<ij>) bjjj J-4<J| 
aJ î CiL,i I ^ JJJ J 4j ,LCm,ÖJ I^ÛjjL-Aj'LS X>4j j (J^J^’ j^— 

jJjb) jlS%jiX—A j j JJJ ■ ^ i aJI* 5jI-L- jIj»5 4j IJl-SLIS' 

^jjbLTlî ‘^rŞ'Ljû^ ^iLj^i aJ j jdi* aJaJ jjjja^ Ij> ^jLjai aj ( jLjj-^^ 
4öj4j J-j j 4£ AJbjUjj j 0^L--M/jji fc~>j^ iS {jIjSsAZj j fy\j-i j 
.((jlS^Ll^ jj-<>4£ (^j^jöjj^j 4-dJI ^Ij ^jjjS jjjjsJ J S *jL>* 

(J-JiLl) jljdj^jJ bj> ^ Ij (^^lj jljLl aj ^l) ^d^jj-oj«ii-d 

£ V 

j (jS ^jLS* ^ i(J_j>^l) CwdiL jj jL4jLL/L j4j j dS^O Cm/JJ^ 
I j—> ,JC-LLX> öi Lj <LJ*j4jj—{ ^jl j4j j<Ç-y4j Öj4j . JJJ&^ 

4fc 4j<U«b b .Cw9JO>9UX> djjjX* 4^ :^j4j 


< 1 * 4/95 





ÎOlfcOAj öi=r J^jy D§€> 


^ |^ Anatomy la^l&^ *J 4 jçîtf 




,((Physiol°gy ~ 3t r~* i ?V> l-^jli>»l aJ ij>L J^Jj 

f. w 

^j) ti j L _jL) <_$—■( j*°l) ([)!—«j43 LnjO—iAA dj »j4 JUÎj— 

•(crdJii jL« (J^IjLU 

J *iî) jl/jijîjj^ (^sijj^jL aJ J j 1*1^27 <y 15' ^J djy> jd 

#jljd j^ jl-^l^sjlj^l^ii L*U J jCJ^J-4 (i'U — j-^^lj jJiil 

3 I>aj ^jl jAj ^öj'UXjji- Hid 6ja:xjj> jji jIjx:aJ c—Ij 
(jij-ii <>M.J>) l^jd* cijl^—jjj«j (ijlj*H J (ojjij^) l^jd Jjlj-rri 

J >j4« ,CJJC— #A4 j IjiîAP j ji jl>*0 >>jU j j-XîUujf Ij'U 

j i JLz ^Jc £ <u c —aa lJ LJl5'jU «j êj«uS4j<o jW ufj^jW^ 

^ Aj|jjijU-.J^> ji-JÇ J Ol/#A (>-) lij-^ ^iJ ^ 

jr ^JcSL <u i4jLUL fL 9 j^Jjjiji ojAjblcJ JU j^ tiJ iJ d j c —jj 

.4Cd j»L >*«-JJ J>\£ 4jdl *J JJ9 


-V 


L- olS'.j^li M jL **< ->->-* J 15 -'-’ 5 

fjiiLjj *l j *oijj- JlS’l—lj ^j*Sj—jjj lsj-» ** ■'^■s 3 *d*& | j ûUi 
j*. .oLkJfU fiiLL-lj r *J oUiljf-fJ ojj*4i Jdj*^* 3 ‘OlS'fJ-lj j»j*Sji 
.co,j j.lS' J jjjS ^Jsji- JV*-> Jt Jw l - ^ ijt ^ 


j yjljj. j’S*_fS j Uljf" jljljSoLî *) >ijjj .*şfj*S *S’*is/ (•H*i 
IxlS'ooîj^- LL JjJlSLi j (tj- **y>) jyrjH ** 'L^V-JJJ^ 
■ûj-f.slj Isljj- ^fjLjjijL^tjO ^J*^— *) ^*J~ 



o’yz j‘^3* 


û.» 4 jjyiî ^ £ ,J ^ L * J ‘ l1 iL * ,J ’ s ’ - , ‘ f 4* 

*lh1jU 

.cJjai'4ijsi jjj^u b<uL.Iji /**î r 45 

v * V 

i ^ j JLu*> ^Li*- ^ • c^ 1 - ^air 

^jIjlJIUI j ! *) ^JlJL^jIj (The Grand Design) 

— 1 > v-5 "AjIj—> 4j l£ û J^ —Iri 'ÖJJ^J^ ijiJ^^(^J J l P ' Jji 

jAA JLjiS AJLoO aJ) ^AjLoAj J jl 4+JjdS" jL^öjljVjdjL 

Aj !jSJ*S JjtJj jli'LL aU" tjy,jj-?j jL^ c Urilj (<Luijj<u 

* c 4~ A » i jUj*^^ lijjjij'ti' (^jLjjl^ Jij^triU ‘d j ®jl^j> <jC*4,î 

îQj jiO ;<LSS^ (^J> I J> 4»w 6 jAj 


êj^L Uîljts ;U çliuJÎ pj=J Jjjlj o ^ j^j oylUjf JjiU. >1) 

V (6j4-~ fy f> jjJ c iiî £5 ij^i jl pU jLf 15 344J 61S 

l jW (’LL^jV. *x>\ jsjU j LbjaL LL)] :«ajIj , J-JI Sjju 

j ^L L> .ojjjjljL /IjL sj4j|^b aj j ijjiJju *jji ^jsj j jlS'aj/b <U 

jU'<cU4jj ^IjJûjJbaj sj_xî .sjLça j»a>j<u jl«4jljlj j jlj> /bcc 

,^lj_> Ja5aj >T (/Llj_> a5 <ajljOj L.L .^a/<U jj_jj<u (jl_> > ^cAjJ-i 

a5L)dU jaj ^dsjjj lidjUJda jjaaa jdj jaj'rfj ,j>4j ISCwdA lijLfijêjjdj 

.[jja5sj (jC-jjiL j (jJjd^. (^jj^ j jsioi^ Cwlj (jjLJj J 

LL UjcULjjjcj (jjfij jljL (jjL (jjLcdjli'dj ^JIjjsjuc* Ilj> LL 

4) Jj-U jjLaj ^ljla J i/d_j ^l5A_>aJ bjj-4j (jjjLfjfijC aj ^CbljL 

fijdj/dAj^ J 4 jI j \j± ^cijj^ ^L-L IjLçjLr 4j .CuClJl S jIjLj> 
C' -,-jjui (/Lj^jj 4j jjjj-^ (<j>*D) (^ûjjw aj |j> j__j $jdj jL ÎCCJdA 

•sjjj 4j|jaj j<u,J jLJbjjS ^aj jjC Sd 


rv 







V 

jy J |J 'ZAjjr* ^ cs^*"* 5 <jsj4l\&i)j *£ l( j ê ) jaJ jj 

^LJJjl^—“ ^ '“''d/^Ldj J-—L 9j4Jl$~'jj*« L/L aj (jjjjjJ<ijL 


r 




OLJ^ OWj®J^J/*! >Lm/L ^ ' J “»J 4 -' >L|,jjw> 4C > }i J ^ J^JJJ 
jLJ'ajajL jLiL <>>/#jîî >) öjojjjsi <yLjy >j <vî >j^'j J Usi 

^(/J) J- », AJ)> AJljjJlî Jjj ^aOas »-y, J jjj^jiL 

cSjJ^j'jHT ^L'^L^-jU j j^ ^lTai^ai r ljOjA< Ar 

^J^aJ IjJLWj— ^JJJ aJ ><U4Î .jj-i/ *j> ^ 

j/j oU>L^L JAÎ >—Jji >J-îLîj/ OL^ljLo ’jj—i >»*i 

.9 jAjIjJsj </ jL>/P^ .oli'jU .js-^ *î/ Uj 8 J^J0^ 

f ^ ^ij)) jjL* *< J^jij .jjj^l^ j ^ y* ^ 

mjUj*. * J ^ ^ ‘ Jj/iM 1J ^' ^ ' 


V * 


»jjjj. jAÎ 4^ cjŞ-Ju^ jLoAi-j^ j»4J J Jj^ J <I?j/ êi >-> 

o oLj j jjii—î ^«)io-w a j r^ ^ ■ J ,jU _ 

JIC .- -.. y. ^j-L- C-îlj 4il*U> ‘^ 1 * -^ 0 ^ : 

^ Jj OLWJ J ^ ^ ^' J J1JJ ^/ 

>M> ûU-i» ^ ** ^ “ JJJ/ ^ 

<^*»> Oj^ -J ^ ■*» J * JJjJ f * / L 'H 

^Ljlu, ^j •./ W c/^j J ÛVJ - Ul - ( * J -“ Jji 


rA 



■Ogo 


li(Cwi j^-j j_Oj<C) ULjUÇo iJ&J-* d (c-ij^) ^tj^ Jj*4î :ccL 
lSj jli'fî (j U-bl* jijjJj*) bj> jeijj-ej^ d ijtjoS»i j~> j jl s Sç;l5' jdjj 

y > ^ ,< 

!i*j-blî J ^ÇJ]; C-J._*^23 ojj— ^>( c 'f’*»« j_^-l 4_J I p—OtÇj (JJ- ^Çêî 

J$jJ» <J j bjejdJjj^ ^ylS”J ijJBSeS 0C-> jbj'^- b ^ JJ^ j4— (34JU-J 

j c— «»)j j (3^ AJlj i£ «^LJi j cÇj Ojjj ûWjh '-^L* ^ l-^Lûjj* 
• jTij®^ !.S4 j4jLj ^Aj ^04Jj4_m/ L —,. X j <UÇ< (j*^ « 0 >J J^SsSjeS «([ 4 j|jjj 

** Ofjtd^j J j<Ul£04j ^yjjj jj j(S b...,.7,.j |j 4 jAjjjjS < jjljSiLobjiUj a) <UJu 
C$-ii (jLjjS iSijjAJ, (jiiUdj . j<6D<U jJjCjjjj ( _jjlS , 4j<»jL-rA> <d LjJ-JaA 
4j“4jj_j C^jjji (^jejLj^ J jCO^" jj j» 4 ij<Uj (jS-Jlj < jJjjJJla/lj 

V 

•(jljlji Lj^^jljjO 

/ 

v 

l ~ w ^i (^j-> <j^ij < UL jL4j<cLA j_j <iL)<u j <o*L5L<ij>. »<c (jjjj<uc-<> 

* V 

•JJi j»<c ^u-jj 


-A- 


V 

•£fc^^ iljuluuD^ dj 

J, ° j ^ i«jifjjj f <j ouyj— 

<5- .jdb U .j. JJ S J ^\j£ iiji _ il 

«oLfe i4j j.jCj, ûjç, *<_> *.>*/ L _[. Ulajj o4lU 

^i) ^ j cjjijj JljJ î^/ (JL jj» böLS - r J 

îîtoLJj'il 

"*' - . . *(>hi !û ' î jLXj (jixLûIJ 



*’JJJ aJ ACu 


jti </>** ij5o-i_ 

J ,l.c£-’A> >U # jj^ ^ LîMjjj ^L-wjU 4 j ^jji ^J^ 
.j *i urr J LL ^Ji j»^~~j LUxî aJ .jjj c 


OU£ 


'j^ j ouS"!^ ilLJ 

J >lcL—* jU-ji jljj*4A ‘öijyjaiU ^AJcuêj jdJ 

jU^ t^Vjf 9 J^> f* oU£o .Û4j*r„ J** ûijSÎ'jW ii 

t j »'$—U >' J —J j!j*$Ll—; iS ajjjaj ûL—«ij5^!«9jrfJ»j_JjJi 
J jjjl&A^wJA* j*^ jLojXXj ‘Ojjk JSaÎ j Cwjlj ( _ s jJû<U.ACiAf 

.4jIjISo IjuLuS'^> 

<jLJ/C*4j lo >aS*Aj IJ^LXjIS^ dJ ÎAjIj jj> <U4j i^jXL A^Jöj U-SojJ<A-& 

Ij^ | J^CjIS* iCO UC4> j»4j CCj$ J jj> *JjJ jJJJj> 4j jlJ jLöj4J (^j4jI^ 

■CJj^>si 4^ (JsjAj j {£tSj-£ Aj j û«-*"> ijjULî Aj j *i 

jj-> 5( jjja_«^ Loj jJLSÎI.j j) j ^ <*J £jy>^ j-ajiaÎ .o!j>si j4>** 

SCwoJ jj> ^j ÛUljsi «jj> îj Cwêi 

fiAj «*jlI ja; j c—1 j a^aî t>jlj»i Jjljj-o^to j J >" ‘jîj^i ujL> 

j oUjAj j»jJ ojljLjAjO UjJ S&ji' aJ ^aTAÛ:>» 4C> j *j "ULjjAj 
j j^i êjajjjf Jjjlr Ai C—oi UJAJ êjjo-L^ jLolj ‘jijjji »JW*i 
‘OjlJuuT jL- jlj^ oL> Jk oLîL^ ^a^ ** oL> 

J ûaU^A -jLai IjûUJj—o jA—aj j Cj-t^ oibj^^. oCdj Jj* cr-J^ 

.A-jL-î ^AÎ AjI/. oU> UJ^ 

AJ êJÛA^ (jlî .JJ9> JL> j»^ 

IaiAH IjûlfC-ilj 


UjLj./ aJ ^jj JLjJ aj jlfCC-jj^. oj'UJjj 


(JjLcL aJ (îol ^jjAj jêjAjj—i Oju>) J ^ 


A—O 




•uî Oj^ ^ir.jj^A* «-J»j *# 


(: .A- M ^ &* t * êSS ~ > 




ö** ***** 



yt 

^îIj* iu* a ^l ^ r ^ c^^ 1 * ^ A 

O^jI—Î 4 J j cX—J jöjLj^u j^ jA— m/ ^ Lr^r—**Jj J <i ' 

v v 

jjL-ij* cr^JJ cr^ 5 ^ k 44 j Wî> ^j^-lîjdu. 
(Jj-ii AjjSjL**i$ j qIS' A. yJt -* ***Ij bj^Jjj^ r^J^ (jLljJ 

*-^J^J-*i J oli^ Jj*6Ajb JJ jL$a5*U J^ ^ öjSajAj ^jli j^4 

•colj ^“^J^ij lj> JJ^ ^SbjjA^ *Cw jLk; 

‘^L^-OAj jûj^-Îj-j jj-> ^ş-Z f S i (aj S jJ L** jj~aA& <jîO ^) ^ ö jLc 

•ûj Lb 

5 

-WJ^ &)4iJ$> 


.Jjj*a~4- oUc/ r< î ^Lf.jJ l ^.j*; ^ 

: LKr^ si j^Lp J»j 4 j j!ij<U 

Jjja^ij^j (JjJij^ j^jjjli jJjL> .JL« L>Jaj J JA_« aj jjLij Jh 

** 0JV * •^•‘ar-Uj *JJ.jli r . j4i AX_i. t / J . J1 j Li j 

jU *J ^J tj o^U j) b.jl^ f J U .cLji.ib jj.^_. j^UjU^ 

^ ^ i>Ji! £=* (Iju^- ^is^lj jjjij.; 

.Sjj^ i*J~* .(jj__U ^LS-.jji^ c-Jlj ^.Jjis- jJ) tJJi4j J 

^ ^ ^ J <>»U. ^jjj^jjj 

^J—U U J.J^J^J*. t/îj.jJij; L-../_ .jcj/jj^, *, ^L- 1 - /îc'J 

‘T’^** 41 jJJ ^ •^/j^u J oUi £ J. «( 

' S -l> { *** AJ4> j_j vjljL^ **: . -| - _ . r * . ,. 

iaJÎjaJ *9 j4»LJJj4^ 


n 



,il -vJJJ^ 4 .^jIjJ-^ ^^ ^ 4J 

Jk J*J* î,i J Li ’ 1^«*- «îtlîlj j-u-aj , #J< U S 5U > IS' 

l-^e^ 6 -*> rL & L - , J c — 11 J -Jj-i^ C^mJIj Jj, ^to j<Lw 

ij * 1 ** U ^ J J^ ] j Lij *ö>u ,oir 6i J<uL» 

f-L^^' jL^AA jlJojL*. Jj_j»A«> J CO«U ^ejAji/ejLjji ^LIjj" UjjjAA 

j-i ij ii '~ 4 L ( _ 5 5'AjejAj|j_Soî 8 jj_> jj —»aa ,ejA_«^ jaJ ,oIj_j »jaj LieSAj 

^j'-d 5 j* A ^J <J —«> (j»jAj.s_ > S L ■- * »AjL J__»iUJd_iL >4 j .ejAjlS'öJLjcj jLi'ei jLj 
.uOjU ej«Ulj_5LJ aj ji j ^LS'-ujiiL öjajIjULI ^ljls <l jL'4_çUj J «, 

.6j4j ajjl 


^^u)!} :pö£9j 

4Ju^«>»öJ5 ^4 jL5nJ4j Cjjh-> ^ *■» L-^» 4j * |-Lj 15* 1531 $ 4 J jöjili 

^5 4ja5\J 4j *ûjlSLIj 1 j ^5JsjLû jS" j Lj 4-öjj u^sXAXJL^-uajö^ dS' 4j j5U 4j 

^4j04j Jj .COj jL 5J|jlî COvöJl^ 45" l/4u4SJ4j ^j>L i j45Uj15 j jjjj 
JUjLû j L-o-s5 j LjO ^lTacJlj 4jjj ÎAjûjX-sX jLö4A 4j j4£ j X-wJOuIj 
I^^Aj (_^j> aS' *0<>SS 6j6j<)£'$£< ij (j»A5J<U Aj jliêj<U ^jAft <J ^IjeSjAj 
t^ , j s "^-dj <_5^*wlj .tjAZ iXOei IaULjLjLs (_£A^Jaj j (ijlSL^L (^ijLjS' 

( j - "Jlj iS 0<UjLj<U «e jAjL5'<Uj jjjO - C w O lj (jJli iJjjj u^j***^ 

•ooolj j»<J ^AÎ-b ^ijAj ajojjj jJj<u-ejAj 
(jhLS'djI^ 4j j9 JU>AjL (yl/ASj—< aLaS J (jjlje-^dj < _ s J*Li'Llj Ajj-jjAfe 

uLjL^Ljjjlö *$* t iÎA_j<»X)Aj jAj AjAjeiLjAj »jLj J OJJ^J^ ^JJI^JJ^ 


rr 



ofo ûi- 


<> 



- 1 jl_SU ajj" jl—?tJ/ s-i » :aJ 


Cr — 



j 4 j j_, jjjl& 4 -~U lx-r j «lnterference to Best Explanation 

«jjLr^ jluUu jI/jjLo Ji Ubl^ 

4 ^" Cw wAft ^■JbjL , i j4j ^_y jjj ,_£sj4jIjSLJ tS^L^ J*J j»tS* UtLj 


V 

UIjUaJ 4%j, tA 


(ûjjij^ tjjjj^jji) (jjdjL J Sj 4 jJj 5 L) (JwlT 'Ajjj+j jj 

dJ itjdj^jS'ii tr" 1 J—i (j^ ja£j—Jijj+») oLr4_ji,jL j__Lj 4i 

jaJaj (bêj_J .jAi”8J t^UjSjjaj SjSj<UX£04j ‘*Jj> IuSLjL' 

Ij^ ‘®ij“! (jdjUU^Jj*- (Jjbjjj (j^sJjLfc j JjSj^ (J>JJ ~-~,Jjj ,|^LxXj__ 

‘-^\bj-> <_«_JsJ aS" < 0 —J^S” Si ^_i*j 4 _i jUj 4 ___i 4 j 4 j 4 j(^jj_S' j 4 j SjiLjL'ifdj 


c-S" aJ & 


l£j^j*Ş J (JjIS~j[j JA^Jaj <J tfboSidj Sjj> j»4j j£ (CJ^bj<Ut jlojl* 

j ö* J ‘ljj-? i ' jh »j«>-LLAsi (jLjl j_i (Ols'jb isjjjlj*tf (^^SLjLjL) 

—^lj *i °V.L“ ^LSL&bj ^Sj<J^_S'jlS'4j (jUIIjJ 4jj_j j4j •^j-uaS' 
4iJ —~ 5 —~'JJ J <*J sj^uij-iU aS' ^iUL:-Jlj Jjj _J ^ljsJL-jj 

• jjob*^ j^.jb'j- J ^jbjT 4J4 jL tJ^j4j <J OAS'si (jlS'4_wULw Jj*> 


J'U "j'S’L* jL-" Uj_i ^UIj J "^SU^i j.iuJj- UUjUL (jUlj 0) 

jjj U <jjj 40 _— (> IOjSjOU (jJjJjUw’jS u (jl_jA_jj |iA^J 4j S^j^> j»U )^A 

.(oUjisuU jj t^UU' Uj o^Sjjj ^*jjUi<U ^sjo-jjj jL Jjki jVI j 


rr 



JVJ «* A 


<sj„ ^ *<«- 

»y j ' ■ ‘6> « *£. , j |. ^ 

«? w ^ ^ ^JJii.Af.0,, J ^ ' J - J 

^ ^ ^ «, .^ju 0L J " , r : ^ 

& ** ^ 3 •■** «* «w e^ J3 ijş . l : ^ ^ 

M0 lecular Biology ^| >JU) . .. " J jaJ ^ J6j 

^ “ J ^'~ U, J ty'j^ a^U Ij^ ,W ( 

‘^mJaa . 4^1 , w , - J 

^ JJK . j ejj5jr 

.oir« iwftf^ l ** f 3 ^ ju 

'JV- J *~lf J uiijjj 

û'So^sIsa.U . f ^ 

.o.jl^/lf-^j. j> .^10 ^.j^/jX ^ ^ j 

,U» l»rt> ^ljj ^ LS-.ji-'j-ol; ^.jAJIjjLT jjj .jjîi_ (J ^ ^jjj^ 

“■*“ * iJ ^ i* 45 -^ 1 -* <5J J 6 iri jUij j 

jLiljOi. liljj jj> ^jIja; a. aşJ. .jifcj*, bjj. j. ^ 3jU 

fA. jU-« O^Oo'j U jljAj /IjyjAÎL/J .jiolfjU .ijSç) 

tr^JJj Afjj> OAjU i.jAijjj jjjl&tjA, /IjAJi. j ^UIjA. Ajj. ,J/ 

•CH 4î jf aS' . jjAi'oijsilj ^d^wuU wsi 

LjjLSAjcb'i ^l$4J J4_ajcb 0 jJ4_uiöj4j ^Sjs4j> J>±sbJl& :p4^JLL> 

Ijjljj 

(j^'SiA^-rtljU j-j|jj j»Sf4j ‘jj-l Lg-****jlj j*j**ijj' i Ijsj«u* 

i-i Oj-CL-o)) 4 J ‘U~Jj—> *£ <CJjJ Jêj <^-34—J*i J ,jjj!JJ—jL 

tJ ^ a j^iJjli .pj-Jjjjli ^aj^w-Jai ■iij^ ^jljjj t£*W • ® jiyJji" 

^ *Û«M tALHVjj J cs^jriJj' 5 c^jtjiJj'^ ‘o*-Vs*- 


ri 


o- 


<»gO TolfcJ* öJt C§C> 


-o 


1 j** j jLs ^Iöj d jj aJ ^jm**jjj\$ <bjjzS<S aj^\j 

V V 

^Jlj 4^* >4j<LuûJu4SLj ^)lj> J ^ilj^J J^ <ö 'JJ^J^ J^J^ ****£. L ÇtJ^J 

<fcj4«.JwVjAJ .6Jl •mi.XS' IJj^>L^4 ^m04^ L^J^J^ C^^JJv' ’ < "*v^ J^ ■‘■ >|, 4j 
^ju4-^4j ijdS’b^ 4jL-^<o4^ ^ 4j J_j <L-Jw^SnjL j 4 *j 4j J jjj ^ ^I^AjJ—>La5^Ij 

•JjL^Uj !jJL^j> j4*u4j <^j> 45* *jjSj+i 

CfiJJlJjJj «oL5^4j<4j>\Xj j ,-j 4j L <LUJ AJJ*i I j Llj <4 j) j\£J& j*4j Sj^ J^i^ 
^Ldj jL^ djjj> j jUj j jjjijd (jjjj-^jji ^ o#jlj^—» jLS^jJjj>jj 

V 

0 ^ 4 ? «<« » lj j^^S* j Lj-L-jL dS iC* ^*djd£[j\j bjdj 1*^*0 %bjdjj—j 


tbj&jjjjjj ^jLjLj V J Lj W )j û j4*J j J^ 


0) jJJ4-cxJÖj4j ^iû-jfldA 

Ji J j)j)LLo 4j j Jj 4mu C>j 4j ^S-o4> 4 J (j-*j)jj 4j 

V 

j—iJ jL dS <OlS%.* j< O j j^^jLjmuL jA j IbjAZjjdS (jLj ^-J!jJAjfcjtfO 
!^d4 j)jJ ^_*j<Lo6j (_j—j<Lo ^jlijjj j!j—> *l) • jJJ«j^”®J^) (j—'U 

<Jj> 


(Evolution) <j *£ ijj ij—j jj[j jjjij-> <jj*i !i ‘jjjjb jJj(> 0) 

.CwÇj^dijj (ojajI-Jaa) ^LjIj J" <6jj-jj/j»j ^-LJ’i Evolutio) jsjlj -l) 

ajIj .jj-kr) j4_Jj li^ojji^ (JjU (jJl^djêj J <-_J $j <LC- • £) «XJ <Lmj öj <-S 

<<LwJ *£ <U- -ww U 4t^ & j4iu ö j)j c£^jj <jS 4 jLLo 4 S < ö j Lilfc j LS 4 j ^«( j 4 J 4 *jöj 4 j 
<0 j4-*j4jj£ |*<0 j (JSjj-£ <yLoj J4-WU 4Jöjlj-XS ^jöJ dj4*,-wöJ-Ui aj jSu*Jj-f 

V 

4 jJ-^ f<S j 4 j!jh lij*— (jjJLiA—.ojdu ^jl—î bjjj-S - jUJ j£ tjjij-fj 

'' * (jdjOj) •»JJ~*jj 


ro 




IfcAAj 


JOJAÎ 3 j 



hJi ^b j ‘J^JJ-!* ‘i 0^4 ^ 

■okj t A&i.jl j <J Jj o ,j 0 jijjj.jL.u 


ijmlotjjj \[j 4 J \L * 


jj .IjuJiyj 4 ^ ^ j'- 1 —-iA><U<U ^AjL-SaCL :^ 4 j £.__ 

u LjIS'a&aJo J jtSbjlj^ L ojLjjiS'aj 


•°io- cs^jA^jSi 

i0 \^Jj^j jJ (jLTftjlijjj coîIjjL Ailjlj^ ^aj j,LT jAft 

|ju»A$'AJ cr îsH , bj9 î ^ . jijii'Aj ^ajoajIJ J JjSUa^SL; aSLj> 

.ÖjaS'jûj j>AjjA« J L> 

‘jîLr^ 0^i“i Ji-i j'>? Ji Ajljljjjj j»aj OûjLa— ,y lS'aJjj>.j i LSjS” 9 * 
aJ (jÎIjaJa* C-jjS-L <l)Ujj ûjjjaJ U (JjaS” o.oL dLjj>jj jajt (^a£>jj liOjXÎ 

.^aSL AS'aOi' ^li'woL jL 

^lSlj45Ûoljlj J JûjLXj lj45jLa>JJ<aJ ^jLa/Jjj4& :ji4 S<Aj 


Atheists & Agnostics 


(jiJj’Oaija^ aj OûjLjOmj aS' <jj—S” 


e jAjjj_jaJ aJ aj|jL_S”j> ^^S'ajûjX—O Aj jjj^j^i” jljAÎ (_£*^ îêjL-j ^j-Jjjjli 

L 4 jAj jLiL i<uj JUud} ^ J JjpT iJ>lj ‘OJJi^ 

J OjaSLjj 4 j<tj (jljiAjljû .jUj ( jXjjS'j->AJ j_J (jîjJJ.oLoL Lj SjjJjA_a 

jljAj J<tjb (jLjjlJi < 0 jj~-i>Aj iûûLêJJjjL Aj jLLj jjJ*-^Aj}ûjAA 
iLaJ ^Jilj .(JjjO ^L L jLoiA>ArfAjli j jljêJÛ-Uj j (jjAÎA—OjAj t jjlS'jfl> 
^ Aj OAjLjAj .ObU jAiCfcJAj (/AjIjJ Aj JUjj ^ bAîljbjJj j*Aj 

.oJ C—Jjj U^jj> gtf* Aj bj> (jjjji jAj 


n 



o 


<^§0 ö}*r 


.jAjljAj (LjjjÎ!)UI) jyli'ljjiiUjljli 

i I x JLJ IS* jLc^ 4 J i^^jLLi b ^jji^ IsDaj ^IjjU 

I j - j toJ U wlj <d .gjuxI 4,..wj l^^jjjj^C ^o ^ !J aja>Jaj ^jIj 

^joIj^* ^JlS'4 $Ujj1^j<u-Jaa jxU (jIjJUj^) jlS^!!jU 4 J l-$Lj j j 

. 0 jlu^ jUjdjU <4 jL4j^Lu j ijj <UdjLji 4j 

V 

^ V 

^I5ûpj4j 4-oçijj Creationists 4 -*-ç1I4jj4j (jLao^Jda rpû^j 

. y 

JJ—ö4* bJ—> O — j U»3 45" <<U4£ J£Ajj4-ui jL-ijöjL 4j!j4j 

V 

‘ ^JJ ^SnJ^ j j$ ji ^j)jjJ L> j j>4jj4**> j 04 *jL ^4j 0 j-m»X 4j ^^SsjjöjöJujj 

-r-> <j^djj-> J—i ^ ^-X-u!j ûj ö «X-JL> j Jj Oj ûj 4j 6j ji jv j4jb 

.Ûj4j<0 ö*A7ûj 

V 

oIjjaJ j jUjP (jAjLjajlî jdj ^jsu^j (jUU 4j ûJj qU' 4. : .c.jfe04j 

*> * ■ *—J lj «jAjl-iLd j jiSa jlu^jiJj J ^jL dS (( 2^j4j6û 
JIj-jAjj^U 4j4A oLj»j4j 4_j|j4j iCjJ sû jLjjj Jii' tû jjJrfi'sJLJcij 

jli'ajL-JSjjS' 4 J J OjAOUaj lûj-J- J_j iJL-JJj (jU-L_M<4 j4j LS jl_S'45U4j>. 

« 0 ^ 

J Uj?® O^ejL' j4j iS .^JljLj 4^jj ,J <t p|jlj 4j|j4j 

V 

oLi'Li, < 0 ^»i J\}ij-Xjj j (<j—bjsj) ^jjj^ j ^^Ljijijrtl* j L-ftU 

oLjLT^jjj j j'if aJ Ij .cuj (jj'L-Çj uT. 4i ^ç^ijijSjj jêjL »j4j ^sjJ 

V v 

•o-iLlj c-jjlj ^jjLUû jsjjj j (^jjL J olfoi 





Cf=c> 


>b&<u^ ^yiaJ^Jiia :p44iuj 

-? jb"lj45uji Jj~> fjo(JjÛA jjjA** dj 

»J ‘j!>>^' (c*_ujlj Aj) <jJ jj-t' <CÇ_i J i_ r _o |jj_> 4 j|j_T iijS'ii jluijAj 

^(Time) ,w_L“ jji ,J<U ^ j^ U <<jJ >ijj- 4 i &>*** *) jjfUj-i 

v v 

^ j4jl—*. t j ^ 4joj<LLJ>S uJ (iY ♦ ♦ i ^jJL^ 4 J i^jSsjjA^ 

tjAjJjtJ^i d 0) J-b Jj^Aj jX^j jhjjAj <^jj->jjJ j jUjsU 

✓ v v 

J \j ^*OnJaj j^vaJ <$jö^^ 5"jLjH 

V ( V 

•Ij^ 4> 6 ^ **ujJ^ ^Aj öjUjJjT •j^jJjIjA^Xj ^_^Lj A- 

JjlJjÎ ^ ‘1 *■'. _Clj DjAU-djji j-j >> 

.((CJi -AjAJi i)<ulij^— (j*j4Ujji 

,!| v S'Lj<u |ju><u —*_j ^LJjS' <_/'ûjL> J ti‘ucu-jlj 4-îj jL j*î 

jijjtjljLjL) ^jSajHjAA J OjajLjj (j J‘^<U*».Uj :<j jjj <_yivi ^ja£ ijsjAj 

jdj^LU-jO« ujjjJu jaî jfi> <U <jî<u<c <)jJUj j jjj-îj^ >jj~-*jj- 

<yjji jb &)!.>*i!j ^ uTUdjjJU .cJ>duo<u UULjai j <u"L5o J 

•crtj!^ jLJ>JjJ si J 45 f^J^ J < j_yi UDesign) ^ a^aj 

^jj-d^ >-->* ^ ^ ../^L-SL 

^J J." ' JJ N U’ v J -~ li L^ 66 J < J r-^ A */ ê Jij j e j!-^ <!jLJ<uXÇA8i 

.^uijj ^ob »l > 4 , jLc # jij r * 5 ^jj^ 

jji j_; (Intelligent Design) iî.jjj 

:sjOsiL> 4jLwljji 


j-S«u ^ j-i >Wj t*J 


.-Wj lfJ Mj> < - J W' r -'*-" Y ' r > 0) 

-•jij45L (>* ^J 



<»|0 îoU* jj> 






j uWj Intelligent Designer <Scj-jj ^jL*<ui> 4 j 

— *■*»' !j rtf^XJ i mJXJj ûA j <Ijl-jL^j J^j ^ cJj^—^ j jIjöjöU.^j j 

v ** ****** 

J DjAÎj^oJL ^<0 IjlJI^<U.U^j^ 4 j Jd/<J |jL*<UdJ «öjLlfcO <0 j>*Uj<U* 

J ^trt) ^^Jjj^Ip-^J)) C+JjjfnS 




^l^LL öjjj ^jlm<ui L> <u jLööjj^ 1>jL-Y 

^jL^jl^J j j!5^ujIjûj*Uj ^jûjöJJjJ j jLj ^’ lu& odj ^jll^alî l^öj 

jljdjoJU j j 4><=Lo^öj^jL^wû Jj<Uwdj4j jLL 

jL ûj.aJ^.— ■ 1 aJ ... I ,L 


Ijvj *6j4* 


A * v 

^jy> 


L^Jj-i ^) ^-J ^ ^JJ*^U<Uw OwmUIj ^Jöj^LJ jl^J uaJ Ol^öJLUwjj^ 

^ j (jl jSj8 J_Juj jlJ_x;j ^-*0 j4j ^AajjL-JDji^ 

J ^trij CZjijÇti ^jXj rfJjûj j»dj 

• (,j)jS*4 T .j i. 1 Ij(j ^J jj4_u0j4j 


^^j—LJ urijtJ *——^ <Joj<U7jj_{ •L&ijAOj c? jL5'oj jJJS*j 4J4j}L-:j <J ( >) 

j 4 jV J 4/ .oLS'oo 4 jjoj j» 4 j (jjoj_öo (Intelligent Design Movement) 

v v 

J” .ojljjoli m) ^l— (ojOjljjOjL ^AjjjO^jL ^) 

^j-SLwlç jLSL .Jj-SLj j^l—oo "Darwîn on Trial" ou 

“ J^! 1 - 4 j4jVJ ^ijjiî uAjjiJ c/ojjj 
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Cw/«j>aJ c-ij^ jU C >LS'<U>> jj^<u> ,oLT<uiy ^<u_ûi. (\) 

J U^jLj j ijLj <£ ,(| > -U'U j Ijjtf) 

^ ** <jj\^£jj (cJjS'^.jLj aLoj^ j-jU jLj c Jli'Ui JjJ 

.cUjJjjb Mendelv’s Table- OLjuu .LU' ^.1 v j . *h|. ..a" 

1» r.U/Y/vr J I, (space.com) jol- u -îJlj** *) _r, j(r) 

o_lî J LUi* j tJJ J ,nJ 4 > 

J r-J .jU.J *.JJ_ JH tfJ-iUWM .j^-jjî ^_(J 4) -uijj 4J JJ-jj 

, ^ 'l ^ C -!« ‘J*. - i-i jh'Jh ,4jLJI ji.*î f.j /:M. 

fir’* 5 J ^ •^* 1 (Kilonova • *j'j- l.j^jjJj/) Uj/jii- ^,/UjJ 

J J jjj/j-H Jh >^ ojj/j-u ^.jJ4_4î jj, >jj>|Lu 

r,^-t' u tf«*-- 

‘J* 4 .. J-H'— iSj'&jU’ uij*)) jj, li Y • W/.A/YV *J ciijSL, 

tLTTfu if “j l f'^- ‘^ L -* J *J*< ** .(IjSLjUj (GWW-MV) 
3 rTt * «^« c/WY) Jjy .jL<j-.jU >jjî> 

- j J»J c// i<u^ J ,jIjujjj yi^jJ 

^ *jJ cr^isV^* 




jj> 


.. jl5 ^Û 99 ^ ^ 54^-09 ^4j15«Uj4A 


: ^3 û i 

^ J jJijJ^ ^ j'd Aj jLS”A j #‘.« i Aj «0 ^JjaJb i_5sIJ 15* 

oW c?-^cs ^*i jJ> (_£4I"/jL ^eXejAÎ 
Supernova - jj^ ^oj^jj—^y û j>'— d ^j^j—- *i ' 5iUi '—j* 4 ^ 
.jyi'#3jei CnH^. (JejL *îjOji j jljSo_i-jj t5 e J^ *i ‘((jdj-'' j9i 

fjjj^ *i ®j'J-* 1 '-' ^ .CCjeJi—jji 6jj^ jjj ^-ijjij^S (_^djj^ ' is J^ 
ojjAJt jAÎ «jj^ t5j'j' rT •«j»ejj3 iJ^>dj Jjjijai 

j , J.J -* l Jj'jj a -“ ^5” *<AjliBj«J Jje'i'O 4& AjjAj> sjAijaJ (^'ji<jJ i^A~*oa5'aj 

^LpwAj ^jjjLp^jAj jj5 (j-L-jU <JL'<u>j5' ‘(VrrjjJjL 

.CJjS"eij>4J a5b jli^J jL* jj\j 

S jJL ^ aj _U^5 Lj j—i JtOjJ** f*î ‘LS—^JO^ ^J 1 * 

oL«aa jijjjr (jSLjbr aja*J<u .oLS'si ej^jj_;j> aj Cw*-4i jiS'-^ejji 
(^JL^L- ^4>4J (jjlJ^jA^ ii *4jAjjjJj> J sja^saj (jjijL^ 

.4jJCXj»i 6jLjji 


<S*i‘ J Jlî" »jOJ—tS J .J-/*S Jj •t)L*S' iit— iJrA j** 4 ' *J>» 

•jU<, J jsu-io. *i -^/“j u >* r^- s > u - 

•ol^Si tJ J ^jj_i ij.jj'U. jiS ^j-(j> i> s “'j'< tr'' * ' X '' e^.jU^- 

.Cj^jjJ .rfj.j IJSlijlS <J .J> cî-j^/ >^.J^ 





•ofo îol***{ Ûir 


Of€> 


-o 


45ûj94^ 0^4^45 ^û 5 4jjj£hU 

o\J-Lj^ .»jj—J J j ^— ^J^-J •-«-* 

‘cK*' j a jl-sP (J;<ud£j<u j)jJ? j4j i*Ij*j*- -*d^ l^ts'^bjjûjdi' 

êj-u-S^” Oli'ijlûjjj sj-^j aJ êjjûj^ jL-sjLU jbUlj ^»J4Î jj^aa 
< bL-**Jp j4Î 45 L> <u4j jL-Jbjjj <aS öjjaS 

jL i3sj>iJfc’4j 04 jIj4j j^J4j iCsJj^J ûj-j-^J^ ^£4^>J344-^4 j 

:4jjj-öJ jj / l 5jl^L-^L ^I^jj 4j ^IjI^jjj 

•ö^Lûji j ö^L Aj - 

• jI^aL^j^ 4 J lSj*£aj jj ^5u> ^5jlî ^jLx^^Xj - 


^oL-O j 4S" ^jjl j-j ilj^jij ^jJ&^4j £)L5"4j JfjI^-J4 j ^jJ$ ^JlJAj - 

•fis^ J fJkJPji* J o&JJ^S* 


^jjo ajtajjj (jijl^ö^jj ^j>Ij ‘(>rij>Aj öj4j6jbaJ jj 4J 45" bjju 45 "Ij 

^ ) Uj-^dy OJ-T^ OJ-L^ (Jj-L» jiU^aJ l5*4j 4 J 4++ Z jjJ 

Î4S"1jLw 4jjj3j45" ^j4-«4j ^^Sj> j*dS4J ^IJöj<Uai 


V 

“U »j<uJj-SLJ (^Oiji *i <l<Xil$-»- <U :CERN - (JsjjjJ 0) 

i—< u — iJjJ^ <j»jljj<uli» dj <C__jjj»ili j|—T^Lodijij^ jlj > jSJ j JjJ 

«European Organization for Nuclear Research - J"jjLj 

iJjtijLi ^jij* 'lj-^J-- - I—J»jAi (Jjjj-j- j<L_ iSZjiSa jS .Sjljwlj 

rv ajL/ 4 j jL-iijjjjjj <^ .Particle Accelerators aiUj_îA; 

4 **0ijS r* 5 • 1> 4‘4-ij0 cjjjj j-ij^ yJjî -ujj^si j JUa&S 

• o-ci'silj—çy (jjl—T J-J<L«jlS' r\ . . w —sljDij^i <U J ejljj<Lali \ i J! 

J o*Jj»i A< ^j<Ui^J Jj-Silj oA* <C jA_ (jjLjljj-U J Llj v^r\ ^ljDjA-, 

V 

• l^'U—î' 




ojç- C^C> 


9 ‘ ‘ *► - . - ^ 

jj>rk trk^ uj3***+*3 JL. ûi^ i,V (j» ^LoASi 
,lyç J 8 ^ U J ^-» U Lr-(ö^**j*i ojj (jjlf) Ck>jj± 1& jjlf ^ ^UUI 

V V 

cktri • C 'i^ 64 J^’ (JjIj4J<o lijjjUolj JL jjJL. £Uj 

{ J* J jj* L * U ** A *~ki ‘ Cj '-S'oA 4j Û-Ji jJ> 4 Û^jjJuL ^jlji 

jLS^y »j'-“"** '■^-r’OjL j»J .(jj_^JÎ ^j—AjtS 4L_j) öjjaJ* (Jjjj— 

j CjAjO'^f^i JJ> «*j4u (jlji .t_j|jeJjjS iSj^^ûjjsj Aj ‘(^j4jjjj{ 

sj-^ t/^jjjj ^ j cr^j^ ^ .4J*ifj_5U>u Dwarf - ^aJjjS' 

[öuXjj (j^ljj^ aJ j 0»i>û^ji 

..fj^jO*îi$ 4 J 

♦♦♦♦ V 


» V 


j-> ‘t>j\j-f 'J A iidj'-~-‘- J -^-j^ *4 ®jU®U ‘ÖjjSjaJ ^jûrUUj^Aj ^sjUjsi 
.isj jLj^ jj! jjAj dS’jjjAjb [j j 4 JL>^6 ûj4jaJ aiL)4 j l-SLxJ4*öj$^ ^jLjS^XS"'4j j4 

jajLj^jLww^ |»4j ^ujiSj jZ aj «cJjJj IjjLjI jiJaJ &- 

• CCjöJuûIjöJj^j jLcS^ dj (Ljj5LXj) 4jlj4J&tj jjj! jai" — 

jb>4£4j iûjSc^JCjöi ûjj^ ^ajöjac3aJ Aj ujjij^ jJ> vJ" öjj4* — 

. -;. . „ lT'OjjA^ ûj 4£ ^^LxjLojb 4 j ûjXC 

J ^j!jj*i jjj,i. ■■ . j jûjAj j ajûj ar ^> ûû ûj^ûj^ ojjSj^S — 

v ....... / 

ûûjLaJ 


î^sj jjy&lj cL?j^yjf tjLj£ 

j^ û,û aj <A$^öjj<xS* ûj*XX—<yl - 3 ûjbjjj ^5 J< ^ 

^ 4 **^ Ij Ij j jl> Lix* *î -oLfXj ^UjS* 



ûi*- 


a! *S (OlC sC—Jlj 4&«j ‘COaa jlJj^ JJlJ 

j jl_aj5jj .O-jjjSj jLTsjlijjj ^gjjlTsijj 

v W ** V v 

— oI — > î S * ÎjLuL-oAj ij,4Jt> I JujLCfcO^j L$JtJ^ ' Z ' m i '** ^ - ^ f ^> J jlj^i**^* 

L"öj) ^oj4j öjj^ öj^J 4-wCulj .j- öjaJj^ jLo 

öjL-oij j Aj4jt ^^ajLöjA.-u jjjûjaS^ *£ t ojli^ :(Csl!i^ 

^ Aj JJfc ^5sJj 4.;Ig J^4 j 45* <J-J^j liö j4j jli jLdjiCwAj 


The Grand <jjLj 4j ^^S L ^ -j T <X-l5ja Ij?V« > * ^j-Laj J 0) 

^jLjc^SsJj jj LJI jj ccjj«( Lf L^ L jJ» l —j öj aj O ÖJ L A.M 4 !>J Sj*s design 

i-wS^ * 14—L j5* jJ . 6 J j j *,-«* >jj 3 ^Ij (J4j ö jCo j 4j jAm**i4J (4j4Jö jLjjjijAf 

0 Juj Aj>j Aib <4 m ^,._*j I>3j->> Aj ^. T im **ij jXj 0 J J^ J45* ^j-Lf L-^j,ö 4 j <Lo L->J 4j jAj OL-f öi 

,^JjjJ Lj3*» aSsjöj Anf <O*LfL ojaJ ^£^5jj ÖJ^J 

V V 

V V 

j j jJb 45* < 0 j 4j LSLJ 4j> jj Aj Uo L>w öj ö i j Aj O- XJ I jXj ^g-T —**j I j V 0 J 

j j»jj 15 L*v L ^-5 j^jöjaJ i*xijj < öjjloj aSLj Lj^ ^“1 

cS^L4 J 

û-^> ûj-^l £dj'-> y>j*y> lîj^ ^-i t3j»j jji5i jj^-jjjj (Jti^- ('i 

a) jjjijaS iyjjj-i^ ^ ^^i^jj-^ — <Sj *“. 1 '1 iVI Jl | t li & ')I 

.((^jj^ ijtjaXjj^jOja) Oj jiAjaf \J <tjoSttjjaS tjai^aS 



& 




(y) 05S^j4S ^<^45ûjjj 4 j!aIjûj4j 
-0^*3 C -3 jjljdS !jj 5û j 4J 

jlJtjXjJJ ** ^J^öXJjJ cijjljOS 4 j jL*o4j 

j*J ^JJJAJ iOlS'jU .ûUu j0 j |ju*Lfc04j aJ jJÛ4^ #J 4j 

SJ< 0- "*»S* J C?- <JJJJ d J^Jij^t -- f45 J <JJJ 4J _ d A> e i 

v v 

Jfli « lo . »y c^H JU jU» <ta Jum ijdS'js* AJ m L $ -Uj 

jjjzj^ <Jtjj^ fj ^ — JU e j<u— x) ±S «jj— jaa (Singularity) < _ s __jl J 4; 

V v v 

4 jj^ *"*■> aJ ^uj ajUIj j*4j # a 

C^m\j aJ ö^^j-dj 4 *! OJJ^j 4 ^ L l- wX j ^AjLjLj^ L.L jdj aS” 
jJ 4j-> LJJ^Jj LJJ^SLj «vJTj^j>u LJ^Lj îjj—CwLw (IJjLjjjoAA 

V 

• j^jjj^^LS^aj Ljjl& aj jLaJ cxjjjAj cjJ^ jl j> I-LwJujjL 

^ y. V ^ 

^^>^j4jL- w) ÖJJ^J 4 ^ bjj^S Oj ^ w ^ JAj IJJJ ^^ JaS**^J 

^jjjA-w aJ jl> jLJ-a jLLo a 5" <Li5" uT-Uj|^>4j aS^IjL* AJjj^jAS" (^I^j^Aj 

4 ^ <JJ-;I J*&j b ^ J^-SdlU f 4 ^ cijri *JJJ s J 4 -/!- ! JJJ <jdLU 

jL>4* <J ^ISUI/L ^j^jjtJj^ j öjj*j*£ <Jj* ‘^k.^ 

.((J4)j-o (^Ub-o) ljUj> ^yLjSLj j U4 jöj4;jj> (ii* ilj-LJir 

^L»U45 4 ) .(ûij^UJ^j J sijijO (j^^^j 4 -* ^JP* 7 ‘O^k 

4 ) « 6 j 4 Î (jlji j<C-uS<C -OJji 104j i Ijojj 4 ) <45'IjL« 4j'jjJ j 45' <_£êj4jjjj.i J L 

J I Ju-S' 4 j 45 4 J uS'jj-^J jij jii <_/*“-^ ■*—lS^J 1 — 0 

t/jU L^J|Ji 4 J (jLJL -045 ‘OJji^JJ^ 0 J 4 J*L 5 ' 45 ' j I jS' 4 J jLi' 4 ji J j"jL 

f*î UiJ <L^SL jUoj-U J ((‘^jJi) u-jjî 

J i/ju‘4j IjLI> ^jJiiU J 4 4^Jj-S. L4> 4 j jLjir45^^45 ^jLSjU 

• jjji 4 -^ ö J^i ûULj*^ 



» 


—ogo j'J^J* 


j!j_> j4j ^jj-Lbb^J (^ri 4 ^ ‘J J —~rk J^ IjLSb^O j*dj 
‘ b " -Sr' JJ' s J‘L sjA wS aJ ^bjjj (^ljS ilieiAj jljjjj ‘ij^ ‘‘-UjIjIj jLLLgj^ 
Lj-S*) “^ljL* ‘UjjiJili’ c? _ ; j9j<xS' (_^‘*J—J (_£ej<Ujj_-<sjj J <»5'4jj«U 

(JojaJjj^jju j jL-i5 < ljj5Lj «d J jj^^^ (jL/lj — ji J 5LiuS' 

V V 

4i»j (^^J^ ^£aLj ^ ^j15^^Lo4^j4j 

Jh *d*i ^jlj^ iOl-U 0^*^ (Jifjjb i£jk*) *i ^HJ 

V 

j* 44 (jLj —Ift jL-«AA jAJ) ,6j«ul,,-)4j jl —£‘tjjJij^ J Öj—>Jji (J-I* ■• I/ l 
(jj^ijA^ jb jbl&Z> Ji ej«Ui-“L OJ^ 4J4J j^lSJjjaj 

«u jbd5wj (ji—rU L" «<^j«Lb>Uj J^i *«jL u*^ *fJs4* j u“jy 

ijjjoi <u ^LT^jjjiSLJdj ej_i* j»dj .<((j—L"j»jjL' Jj-2*» (jjjj-t 
jj-+*» I j u —LJ /J «jj>ljtjAj jli'/jj_«<‘sJLij^f j ijSL-î-L IjJIS'aS'jL' 

«jjjijL' (^jjUj < _ 5 Jjj4jb «»j «jLiU «j>/jb<AJ «jlj*i ^j/jjU 

.ejAjjjjL^ l £j*S'Aj *U (jjlji t $4i'ejJA jji 

■4 .-^i jLjAj c5”«Ujj—jj— jjj«U jjjij^S* (_£eijLo «bUej« » . ->j a) 

v V 

Lj jLS'j^ l^xJ <loj£ jAj^ \^jjj^j^ ^>IS^L>L> 

^jSpj^jji JL«» (Jj^) j»jL) ejaj«jjj_jjji«0 J_j </«uej«*Jl_X_$Lx3 C —Lj 
L-H (/ 15 '<lL«>j jL>«U j*^ jjj (j-SLjj «L eijL ,_£j> «»5”«jjjj|jj«L Ljj^u 

j*4j «0 ♦ ♦ , * * *\) (J*“U jlj 4 ^ ' <>3 (_^i_«i<»j) JJ_J jjL j ILLj IjjjjijL' 

.jjjlftb ( /l5'ejji*j«J«»5' (_jj«ux/L 4j jjj« 4jl5jji 

.IjJ«4J(jj4__»j jlS'ejj^—4j l? -045' 4j ^4>6j b«Ulj*X_-jJ4/ j»4j jUa) 
JjLSjA 4jJ j— ; «4jlljLL-j4j j*4j jL‘ Ji a) «-5'4j_ ‘U/jjlî AL/SL 

J«d ^Ju‘«ue j_^ej4j-J4j (^lji .jlS'4—jjji «U>jJ (^jjj 

|j_Jjji jiÊ 4j 4j(j>J_L j*«U «( jj«L> J0jpjjj—ky " bjjj4jj—«) 4jljLL—J«U 

J«,.j *» J .^-—«5 ^ .«_i.jlS'j(* (•*! j*i«J 



* oJ*r 




s yisW ***■> j.j j j> UUjU J , r a^. J r ,j j5 

* e J>/ j >*i 

J jLi'aS'jl/) #iiL ^ <- Oj !ûb tf-LJ^aL a_, ^jLfcaaj 4 jj_> ^ 
j O'—S'alojaf ^/jL-J <— (jLi'jjj/Ldj 

^îl <- ö^»j~>U Jjj>\^ H 4- fis L* j ^Jji ^JJJU> 

/ ja*j4-* <- J> tfa*^> /IS'^.jj >4$L <_ jtf^ASL 

*- Jjj-^ >Jj-/dlU <- cis-,^^ j r ,jjj ^*,,j 

•C?J ö j (JêjLAA >JJJj/*> 


J-i ‘J>H (<J-^a>) C '—> v C s^j'- S ' jjjijaf ^aS'ejjaf 4 Jjj_J|j||/ 

4^> 444Î ‘OlpL 0jJ jLjoj ^ojLaa ^ajLjji ^jj“ jaj > jj^jji 

t* b # jLj^ -(o^Jj^L J o-^jî .jjjjL) jLj >LaL-j: >jj, J 

aJ .ijLj^oi (UjîjA^j^) jLS'^ai 4 _/jjL ojjjL > ajL/jji LjJ 

OJJ jaJ L ‘CJi 6J4Î ^LIj a_oaj .LLLc j jjij/f ^Jjjji 

>J^JJ-Iy f*î LL/aj jLaj jAjja^aJ JL jLjJu aT .cJ/SL a^îjj^ 
“jij A »*bLrS j»aj aj> jjjijaS' LL a_cL .6jljic) Supernova - aîLja-o 
J bJ 4 i e? îLS'aM>i.jj >Lc^oaAjaj j_j L”ajaS'jLS' aa_r.o Lî .1 /r ... j^* 

••b L j /Ifa^jj- >L) Jj Cw ji/ajaîbcLÇç 
Ljj^jaS' ^jL^jiaj - LaS 'tjjdS ojax-saî >Ljjj jaîL' aî 

v S ~ P 

‘j-îjaS'joi r 6ija_*j ^LjJ ^jîlS'ejljîlj LL aj >L j ^aSLoL ^aîLLî ^jCj 

:OlSL jj jLejaîlaSL CCîlyL l$îaj aj CwJlj aS' 

csiaîLiL)) Ij__jjjj 1 j—Xî ^aS'ojaî._3aJ ^aJLb- jaî jj-^>w -) 
<_ ? îlS'L«L ^jOoaj ,(_SsîtiL (jjîji a) »jXSjj>j aT .«singularity 

w 

*4^d4iwJ Aj aSjj>u L/L a_jjîji jaj LL)L> /jjj 




o- 


■0§0 


J ^jjSjS ^j^jujjL jyi^) jy.jç csi^*^ -V 

^j^LJ^ uî^utf .(jj_jjf>-4 J Ij£OL t£&* J j^jjzy. 

IxJjjljdf J L^ t ff Lj 4/ <L ^j-> CTijr^JJ^. jJJJ*-* *J—tj4j eû 

V 

'(J'jjyj <£ 6 jj**^ c?i>v it, ~ , 'trfJ>Jj 

V v 

^ <1 Jjjjj l^ljb^j 4-> <cL ^ ^ ö JJ^ -f 

6j—^ *•* c£ ö J*4 CJ—^ 

V * 

•t>*4^ t^**^( rV *) ûi*)i ûis^ 6J*4 


JJJ^—**> jl—^ t aS^IjLuj 4ÎJJ^J^ <yl- “(■ 

• a JJK i^^JJJ 

v 

A^jriJlil; 4jl> jUaJ «cLijj*« ^45*6^ jJj>j4A -û 
j'—f 4 srfj^l*H Ojj(— fi^j • ûjj—*£ Jj—f lj _i> Jaj aJ 

j»^ jj C~*jjZj ijojj ^jLlfUjoidj 4jLjjJuli<U* 

*S <4J*A Accelerator cSLjj^jL «u .JaJ'L” j 

jlj> ûi> jS .Jjjj jJ^jS' jejLaj jJ\Sj ^jtSijLjs 

1*Xu4jISIj l>- aj 


: ui^ 6i a J 6 j)j> ^<CUUu‘ 4 j j* 4 j <JI^LL Jiû ijJ uIXj <J (JA» 4 j 

Absolute - Ljtûj ^Jjj-^j) aj öjj > j ^ ^ 1^0 s^aiL 

•jjj 6j4_((nothingness 

l—L J jûû4u j £*£LLj (^eûjUû şLJj .u ojjûj^f ^Jli^j^ : r ejjû 

•A^O ^O-ei .L-mIj tyif»jJjjJi 'Ss’ldi?® 

:!jif öjjijS :ç*4ty 











- J « Chaos " —L)> i,jUj 4 J - 

JtyjZr* ** O-J j jla^04j «0 t «Entropy 

^ ^ Oj L>j«^-jS j JJjj&j «JjL j, 

.(c^j^ ^Oj L*j*L 4j ijj JsJjj <yL> J *iiL ^LLc) 

jjjJLsj^ JJ fjJ! ojL 4 J - 

•j'Ij 5 ts^Lb jj jLw *jJ 


<yL«J<L J-i ‘^i'jL^ J Cw«ij> jXa^S" 4jLji 4i" 4j4i"4j«iiL 4 J - 

J jjIjL” 

JjJ—%Jj^J) iS—iJj^ J Ojj**^) (JjAjjjJi—«Ç j ^OjL—O 


J J J b J*i 

V 


~~ ^ULja/aj .(^ A«ÖÖj AA 

V ^ V 

4jL>4j t ^j4$LjL5' ^Jojli Jjji&JJjiÇ jA$*j «j4;0 jîlj <J»jJ (j^jSLj 


V 

jjjjiL j jLLxjjSLj ^ajI^SLxj jöj4j jijS"ac-ljL ajlj^ •*£J 

v v 

v 

L5"^ ^£^0 I Ûjljww-ij ö ^ Jj 4.M4 j jXj öjA»uLjJi^ <1 jjlS" 4 ) 

J=-“J? J 

j «L'a J __j j A—,—***>'Aj)) A-oAÎ *AjAjb |^a 5*ö^ljjA^ol^ ^QjbjbS aJ > 

V 

jLjcJjj rjLjJb o jaSsjj a5" < 0 jAjI^öXLjj^ ((jljS'rfOwl jIj ^JjA^öjA;)) 

V vL** V V 

^"Lo jLj4^4j jLjJL .ccl^SL jj ^jjjjjLLj LLjLLj LLj> •'XuxxjL 

‘Ss^ijLj J (^j4jjj4__uJj j4j j4_—4 j t êj4îL-i4&j 4 ) Cj—iL L j*»ij4j 


.cçJlj IJijL 4u4tj4A 

^*Hj »jLu4Li-4j 4S" ,6j4CLêi Ji O^'J^ L 6 J J 

jij4j j_j L .#jjijlj-J4» jjji/^c—jL ('j^^ 


• ÛJJi 




ö&r 


o êJ L^ ^JlTA—Jlj SJ ^ljiu3 4^" J-* ! J f^ >. 

gşjb JiJ^jji ^ . r a54_^l (^jO ^J 1 —^ J ÛJJO^ tf*M*£i\* Aj 
bjjj-u JUjJ J JA5 j4l4) . a - ^ -Ulj aJ^Lj j»U jlj-^ 

V 

^yl_S' J JJ - . OJ^ >^Lu .JJJ ^jlj-> L? ö j'- 

4j «jb*>Ju JjJiûj Jjj5"j)) ^ J^ISLjjj^LIj^ 

^jjLSLo ^‘olj - j»jj__^JI jlj_Jl s ^—Jj 5UI oLj^l j^,. *m?,t» ^jLu 

Jj-U jASLjlj) 4 jLu j*J j l^JuAjLLJ *S* t«Lj^jjLjjS aJ A^wUjjijA^ 

V 

^^uL^OAj aj û4jL' ^LTAjwJLjjS j ^j- û -jjlj djij! JwSLî ( j-ö Jj 

^-JJ Aj t»5"4 j_AjjjS"” jj-Û/Lûj töjAj jAjaJ .oLöJJjS^ ^jaSLj ^jöj j jjj^jaS^ 

* (M A 1 * 

•jjjA-oA^tJ Aj 43]j >Aj 

V V I 


0 l54jlrwjlj 3 ^ S öj 9 3i>^. 

^Ajjj^jA^ |»Aj 0-X)öi aS" iûjj/SL AjaJa^ Ajj j>jJ JAj jJ jO ^*j|jjj$4j 
jj^jAj* LöjjA^ töj A J T . X iw-oö^ Aj Ij AJûlj j fij-ûAj j AwLwdAJb tjJjbi iJwO 
çjS^J jji jaS* tLöJj4& .öjljr-S*4j jLj^ cSsjjJjO^ ^wJb 4j Lj 1 j t4jL'jSLj 

I j aS^ * Cww L ^ JLa) jL^v>4j J j—L oj jjLL (j 4 j & j 4 j 1 aSLL ^ Aj 0 ) 

.ö j‘CO ^S 0 A-S"Jw t5 Jj^—ÛjL ^j—X j (JJJ-bjL ^jL^j.ö4j «U OêjLfiUw ^w/Ljjj^jL 

L JjfiL^ L AwJ jlSL L w^.; > a) jL->> Aj* o «vJj^_j> ^Jul , g QfiU jl- i Jûi 

ur- 5 ^*^ Ja/a) jiA-ofiU fiCwoL >-UjfiU_w ^jL-4j^4j ^Jjj^j j cSjLj'*'-^* 0 

LT^ Lrl^ û J^ (^A.wwUvIj jSL j (jlS'juljöJOjj fij^ < «lS jS*L jJj’A^J'H 

“' • v • ' -lyb / 5 







S<->lfr04j Oi»- 


^ ^ J ^ uj* 

jJ } )>)^ •* J,L î JJ "' tJ '•*'-»'» <* JJ “ *i >J*i <S,J .j.uJlS'.jL^ 

^ jJJW- 1 ’ •J fLj J lji * ‘J 1 -' ■ j-M- »jj-!/>-J i54f .>f ,J jij_^ 

.jjtiÇ J *L jA "‘ J ' J -H> J> f 4j iSjjM 4j .Jj-Jir. JJjJJ 

y* 

•jr* j ^jL-u^Aj 

v 

^ J o1a jJLtt* ^îlîjjî .lasJÛAşjjtU* Jjj 

,c-«si cy- U ^ ^ ^-oij J *.*» jl>4f.J*4 

V 

^IjsJjAj (/'■LijS'Jj j ^JJ^ ^ t yl5'<*j4i jjAd& <iS .Sjsij^-LLjlJjji 

J <( d A .jlj-îlşj^ J 

J ijjbj J **L ^ <Jw»L»A^jIj L-ftöjj^ft •4j|0—û|jûij4j ^ 

frjjai' u$lj> J JJJi J^iJH ^ 
j ciJ ö J U^iJ^ JjJP J^jjJ jJ ^ Aj dJdjJp ^o^Lo 

V ^ V 

OjiCjjJŞ^ûi I^jjjL^I^ aJ 0j<^uLoJ^4j 4jjj0jA 5 j*4j tCuiJoi jlç^ Ikûjj^J 
♦jLjIj .Ijl/Lt jL ^j jLaJ <U-^4S"4 j öjL jU oj^uJ -r ijja5'ö I o j 

aJ j| jL_j> ‘ ^ A _ uj »jA* .*J ibj A~ .«34i»3 jJaS*jj5 ^J^i J—i ®jl—i JJ^ 

jyLjj aJ ^AjL^Ij J<ij jljL> ^/iÎA&^L UêjjAA tjU L O-ts p {J^A+ijsj 


j^<L .cji (sjJ_j jj*j) ^LjIj -O Io-*»jA^ ^U; J (jlf-L) L*- o*jljlj (') 
(JSjL^tUS jjjA-uj <J 45” tSj<UÎj-T»i SjAj jjJ>A» (tfL-JI) ûL-"^ ‘-î 4 ^ 
jLaJ (_/LJjjj (jsjtJlj^—V aJ 'ÇÇkj-l Lf*^ «lf~—’b 

c/°jO Laj »j| jScSjS :a *U c/^"'-J ^ -I^JJ^ c^-LSjj 

jJj-st ^Ujji tu j_j .jjJ jJLfi öMf. L'sj <»jA*tjsj OjJ»> jU ^ ^ iiU 

°*Lîdu" tc^jjir^ jjjij^ }-i ^ *4»jL»U U'*j «" # UH» t^jbb 
• jLj^ jjjj ^ji/~50> j#** j >3 ^ **? m jJ ^ 




ofo oi? 


öLj ^aLaj jiL .bo^J .jo.J*JA*j*— jj-fcLi^b liLoji 

.olS'o.Oo-oa (Lji j*$) j ^öijl jaj 

j ( jlS’L| e _ k *,b ^L x ^-oaj ijoijS ‘L-L JJj JL N i* * ûLjL^ijöjjAj 

V 

<_£—/^»Ajb 4 J jLj-*Jj-JUÎj> öjLjji j j>—^ jjjUaJ i^jsj 

j»-Aj .bjjj—o ^yLîjjS J oajL <»j JajoaS .öj‘*JjJj5Ljj_S' bj/oof 

îêjjjL Öj4jlj> 

oLjlJJI IV (jjsLjii -ujL \^. Lu iULJIj 

(j———öljöij^j _w'jji (jLj> ^jöji^O iöA Aj (jLj| ^ «*i \j A^>Jy ;dj|j 

[jLU Oj~LaJ] .(jJ-a/ oi (jjljlji j (jjAi'OJ jtJja/ 

îjj oU"öi êjHj aU'aJajlj 

^ JJ— Mj j lj^> (^ajIS* jaj lj .öj^-OjL^ jidj *j <_^L 4 J ojji jaT Jl 

.ÖjAmia! 


û* LLLj L^iZiili LBj ojLlîl oî IjjlL, ^ it j* p jl - V 

,l^i r. 6 jL]? *îçr & | ;uîî 

aS' .öjjGj—jAJ Ojjj (jLjjj j ÖjjOOLjAj jjöjl__Jj (^Aj'ljAj' L_jU 14J1 j 
(jLjU 4 J .OjAj‘.i/'L> ol/L IjijêjJ .(Jjjj A>j\j Laj ^jöj j oLaj'LIj 
î(jObL‘ jöjL jAA jljdj' Llj .öjLu* j.ajbljAi jLo jjjoJjj /oi jj_j>aj> 

[jLU 


: jj AjjjlöU aS'aj-ajU 




«1 


OJ*- 0§&- 


V 

'J**-**^^- fJ+O-* d bjjSj^ >Ju*LÎ> , ? v 

LST^*t - Jîjr 

_ L?\ J, J* ) '&J*-?* 4J|j .4^^ Aj <U_jL pAÎ ^ji^jLi 

-(^ ^ oj^&^*** 

a'iî OJ? jî & J?% tf J& S&S ctj jliilî ji p .r 

C*A+a£ \ S ^jiJQp UjoI 

^ JjJUIS' J oL^ jji j oLkiLj j^ls >*.j j LkLJ :aj|j 
<U < j-i ^4^-L J jlijAjLojdi .jj—0j4i (_£jêj j 4j L> tjjj J<ni*Jji 

lj> lîej-ujJ. CJ-^J Aj **A*ûtei JJJ *i ök oLj> <» 

[jLb ^jt-^-Aj] .(jj^öilj Cwjijj^ei jj> j ^jj ^djLL ijLjjf 

-^J OlS*ö$ OjLdU 4 jAjIj j»4j 

. (>bjS jj .lOiêjdlJdJ <y U' 4J ^jaA 4j jJ ,jlj> 

* v 

J. V 

^iijji) ^i^lî j ( £j$j 4) l£ 4i jAJS ^jtiL^ii4i 

•Uj ê j J ûU-b <J Ajj4J» (j-«(jJ jAJ6i — jLj^l» 

\x-&j JOO_> (jii- Jjl Ijlij L5" ocSvJJ (JjftLil (jjiaj pj -i 

[*!»] n ♦ t oUi \!lklp 


O-Jj)! 4^Jj_> l4_(( J). .7 fl 11)) o I X *u6j<*-£ ^t—ûj dj ((<j—J^Jl)) (\) 

cr^jj- ^*j j*Îaj U j j cyj^j>“d 

.$ jSL^o aj>L 

j Ojj^ 4 -* j öj^jj^L^ ^j (*) 




<^§0 jj> jûjAj'jjj 0§€> 


O- 


-0 


C-j^>êib (jCUf jjş jfej AjÇj CJi cljjjj !aj|» 

<fi-> Oûj «A J fj| < Jl**ijji «jIj6j4_m/ <J jj> (_Tûjj 4A 6jiCujeCjûij 

^ «(»J‘ ( X_j 4SL (j^Mijji ^4jejl*i 4 j (^jjAjjiUj fJtjAj jj) ej4Jj4fe4X) 

. jjeie^LoC ejL-f j4j‘ 4^I__S jL-ej^ .4 j<uO_S ^^-JçÎ^j j 6jAj 

[jLjLî J jj _ 0 47 \ * i.dLj'in] 



4jö jLölj 4 j4jIj 

V M 



<(ejejjJ_JjjL' j jjJ-Jj j 4j) 4 jIj_jjL‘J (jej4j jj__« 4 A j jjjijrf/ 4>j.u 
^*^-**^^ ‘C_*j j L jAj <^#jlLjL ^jfLê ^^LejiCw ^jfjja^jjL ejeuij 
i/^Jj^Jj-* ^ojji e^jLfaj (ji-L’ji) .i/lj ^ei ej4_j) jj”lgji4j 

• ^ ajLo^Ju ^^>1 jL^L 

V ** " V 

w 

^J^Jji aJ <_f 4 j4>jL ej<ulj .(_£ûj4jti4j (^lji 4_oejji rfidj jj j*4j 4>j4_û 

.(^jjij^f 



Lfcejj4A jj-J 4-jjej 4 j COjjfej ‘U-^jej j*4j e «cJi OL-jjj !4 jIj 

v v 

J jejejei4j <jl-_£J4> JJJ>4A <jj (J^ijljlc jejlCi 4 j jjjjf ei jLJlfAj^b 

V 

4 ) j5j5L>_c4> j oV4_*jei 4 j JL 4 S 4 J j <_S'Lr ^lj_> (^Lfib j»#ij 4 j 4 ) je^LL 

[jLb Jj+m+zaj - £A jj)] . jljiLS' 







-^iS L&ojj^ .^IjjL^Lw v f . . , 

J ^* iU ' u 'S-** 1 ** * ^■‘- <»W «*=-g fj 

■> lj3 J j“ U “* ' #,M “ « S “V jli -^' •JJ4‘V>- </UUjj. .0« ^ j0 

«J.jj J •J'-i* jii«(» *4«! .oK, U,J ^Sjsj * oîj, 

j*H *) .Cjjij*/ ^iLT^-U ^i/«ig jo ^-j, i/jj^ ^j 

cf^ <uO>* J lj-i jLLIIj j ^Lo jI^aî jLLIj 

■o/ 

‘jljJJJ i-i ‘OJOJ^J-^ j ^^Udji U _Taj«Ujj lijjL jj^ jLjjj 

v 

Jj '_ jlj&«JjLl>- ‘ULJli'a.ojLS'o^j .JJJ jJ'L-o* dj 0 jji^f «uJjjij^f 

^ j—^ <jLlj_j'-U j-j jAj j ^jj^j ^Lij^ j jjji jclS' ( yLS'Llj <J _jj,jS' 

tf-t-Sf?' ^ ‘cj*L|j«L j_! UssjjAft •ejjai'oi J^joj J jli'^L-L ^yjL&iJu 

V 

J J-/ 6 jL>*H f 4 -’ jLî^J jLa^S'jj j 

L*j5" aj (b j>) ^wLjlj il.ua^wu ,jlJ jdjL 

4«ji& 4 JJI ) l?j-^ ^jlj ^j Ij^ j^ d jj^lj^4d^ JL>N i♦ ♦ 

^jlj^J^ t^^yjLjjS <LLfcJ^*J J-^O <öj4*U^5L Cwwll ^y rtU 4^.0 ^^Lj L* t (|<i * J 

.OJj45^öJ^J j I jJ 4$^ 4 J bjjdS ûj4CJ4j (^Jj 

V 

.0J1L>4j jjj«b (ilj> j> J 


^ ûL .oIj^jjj IjjULî-.-L c^ ‘i i * 3,jJ (S) 

J* 3 Ij^iLjT L 4U0J4U' S.J/ .»J jL*/o- LLJ^ Lflji 

.oISL^oj (oojLL) ^LjS' ** *îlT 



^99* 


4 J ^4jö^4jJJL 


• i59 û i 9 0 99^ ^ Û 9^99^J9 9 

. öjûs < 1 353^34», 

• ^99-U 4 ^ 

û 

V 

• 4jIa<UJLj ^2«Jû^Î- 4,a/IuO . 
.^Sûjl^b 9 Ij4j ûjlai4A 

^JjSûjdJj ^SLobj_ ai 4 J (4JJjJjl___>jj^ jlo4SûjU_al4 

. Jj|j ^UûjUaJ 

.jjjjUiUûj 0 U15 
.jjaJj ^< 0 * 34 ^ 
.4U CaJ4jûûj .♦.bj OJ C>4ajlj4j , 

i*v ♦♦♦♦ v **v v ♦ ♦♦• ♦ 1 


.b^ ^yg^; sj ^ajUU j 5 aj 5 oS5 . 



o- 


0§0 jj»- 0§€> 


M-i] „ ,*JÎÎ Jlî Ji j^Jsî -jj jlî-î'î 4 Uî\i j^Si 

^ û-i öi0i û'— jLj40bjj_**ij4— » (jajLLJ j a 5J<U lisjLub 4 J Jj|j| , 
oWj'i ^ c£ ö J^ _>-J u^A^Aj t\ ^aJ j 

[jLjIî c£^**94j] ••^ib d J J ^*lJ J <j>4> *Jlj ChLJ^ J ûIj ojjj 

v v V 

ÎSjA^yj^öi j»ljêij4j IXLIjSjU j jL'L>L> ojjjj jlj4j JJj*i (JêjlJ 

V 

* v A < A V t J j** A vA •* ♦!♦ A w i 

.jA+m<Uj 3 J 6 J^ ^i^J J 6 JJJ J^ 

J U cs^i-Ljj-X *i L?jl-> jl-> -^4> IJ-JLj ^öjL-o ^J ojj^ ^<0 

ScJj^ö^ ^lJa^Ij 

v 

jL4i-54»I__*«|j V _ ,. ij |j (J—LijjiO 45” <j4ft jj<u «LJ4> 

I-*—'Lj^j^ “^L-S'^JsjLxa bsj4Ji r _T 4 J jL_Jjj" i^jljX—"' j sjji v S'L-jj4j 

<(jJj ^ 1 <(j*>J j4j jS* <<_£jl ^^ 6 J <j»4.f ^4Jb jŞjj S o ..iA^ t<_«_j j 4Pv« 4j 

j lO^XJdJjL^ 


jj-C ^ aJ <djXC 

^ V 

^IjdJCjj ^j^Jlj aJ J-j ^jjjî c^^Obj^ ‘Joi <y^b 


j jSjöj j^LCfcOAj ^l^j-^ cr^Oj jl j&jö-Uj J ^ OcjL<u* ^ tij^^lj 

jLjjjjL jjC UaLjjU <( ylS'4j ja5C-j—J/ W<Aj Aj 

** v I 

V 

iS” jL4^-s4> j»4j j£J4j iij i î' . O .fe4j li(^j|j8»Ujj lS°J^v’jI^ l 
j lSjJJJ.IL j Cj4__wL-»/ j jLS'x—ujjij4$' 41**j|j j|jj4«0 êi / S' j L-l xSsJiJ j 

• Sj4 jL j ^jj" jlS'&jL* 


iS'sjLsjjLS' (j-L* <l«uo*isi4J l^j j -LXj ^jijSu^ (jjjjb <s*^ 6 jj* 
ij* ^j&jL.*- *JJ—ît^ 4 ^ 0 J 0 J*L jLSS jj*J k-S'4 jSjL-o j-i cS^J^L 

jl_Lj 4 > j4 j ^^LÎLS. 4 ] ljJL_wjlj LSjjj^ *L 4 ^ JJH öjAj* < 4 Îjj-> °J^J^ 




s,- 


'lfcoA* 


cfc>- 


‘ JJiS j ***,» i^*? , Jja r 

^ J ^J> yS^ljlî *) *S- 

^JJJ^J^ i *Öi ,Lî *i oVi i**j .<u*i c~i* 

^sjbj“ SJ**J |J4> cr i'*»j*Jjji j*» j*?,*l .jjj jL,J _, Ojjij*? 

yLjj ^’LjUlj aS' .•j4j|_ r S'*a IjlJLojjj *o jLiU 

V 

jj—i«^J c?—(ûjU-UA^Li'^jlj.i l£ ö j>s—C tt-Jlj &>j—f aa aS” ^ajoallj 

îl^ ^oi5”ûiiLj ^ejljJ^U (_/4j(jlji (^0 jX*^4j ^/jaj ts >4S' (Oli'oiiLj 

j<Cfc A^" «OjjJjlj<UJL ‘<-£j ö j J ÛJJ^J^ Jj cA>J«ljjP j 

_5^ 

V v 

•(j^j^J'Hi^ lAH <j>Lji - a jijAjjj (_^j6j :j*4$"dj 

.(jjjSLjj^ujS' ^Lji - AjjjjjAS* (_^^ jj> îj'ûjji 

.ajU^UXj <_/jj> lSJO 
•aS*öJ|jU j cubL öjL i^AJb «^joj :j*ojlj> 


S C*iO^^ j Çji*J**J ( 0 

l£jLî jijiî jL*L£L*jLwLo *£ 0(ji) ^^uljo 

v v 

{Sjj-£ts ij—si ^ cs—f^LS'j'* ‘Lj_ ? -*jJ j—i ‘6^—i 4i 'o 4 —* ,4 -{ 6L-ijljL> 

«LjJ jj-f<u (jfiUsji-î Aj ,^j> (jijj jU^J '-*'•*/. J 4 * ‘(jtOji *J 

(ij-i ,(4j‘Ui'4 i 4*jJu*UJij (J^4j jlji JJ*J** L>'j-P (jjljL>) 

oLfs^ b^ojljLJ^ ^-uljJ aJ fSf^i .4J-^U ^-lyj ea cr-H u^^i'j^* 
^Ulji ^SjLoj ^OJ^ .( SJ-U/Ujf ) (jij-fsi jj-f^ tr^J* 5 

4ij_ş .jLjjk ,.A\ ,YV ^ ,r :4 Jjj-J jH .C*ij4f oJ^-»i oUaS'a/.uIj, 

•‘>Lj ^jj ^4*1. Ji 44 ijjlj 4 -! *< 1-UriO'^^ l/^-'j 5 J jJJî iL -. 

.li4j4jL jji jl.4^.j4jUi*4Ö4< ^ 4 



jj^ 0®€> 


ijjjji M j ê jL°L OJJ^j^ J <Jjtj Î(»A^J 
'•JJj^tö-t* aJUUjS j»J <J^jdjt .öj^UjjIS'ojj ^ 

ÛJÛ S ^ 69 öj : p4 S<L 

J öj-S' (^U-^jU,) jj^Jj ^LTijlj j»^>j<Lw *S 

j ö^S tjjjjtS-JLjj 4_ Si±b\ 5, a . ;lr ... ,1* a .,!<', , 4i« . | ✓ , 

“ v - - aojd jjj j <l >sijj—L j 0 LT<uj 

‘ Uili j,j4Jj " ! u- 5 *? ^ iLsuO (<>Ujj j J^y. SJij 

<3»J6J*J ajj—o/ jL— xajûjL^ j»4j jj__> ^ 6JJ 

. jLjlSiJjij|j> ^)jÇL , & 

cy UjL-S^o j ,„4jj ûj>L_." Ptolemy - ^L_« Jj; 

j_, J__(j A« • - ( AO , 0JJ 4? 

J JJ ~ > J t^ 4 * i#jO Lj«Iû tf Ij ..Ojjûj. 

.(Geocentric) .j*Şjjj_, Ij^ *. j jlf j 

u-L j *'L*J*' *Sj uVljjtf tr«ûi/'«t#jis-» t#»j*S t#j* Aj 

tf'jjU tr^'ljjjî (oU« Jj^ 6jjJj4 |“ 

«* r*i •JJj<u-#.. i ^jO 

^ 4 JU#a, t#^ J t #j->4j- J f ^-j^jj |j^| je _ 

‘ 4#J.jUjjs, jjfjJ ^ 

^ DAiU ^ W*, .bjJ- ^.Cfe tfASj 

J ur^Sji-U U.jj> tfj^JJû J tyLjjj ajLSL ^ ^ ^ ^ b> 

^ %b ^ J ? ' J * jU>A*lji Af ..JAJ-ISL ^^j. 

.OlS^Af j_ j, ^ LJ J JJ0: ^ J X 



5 O 


J b J^Jj, 


j/j 6 J JjU ^ _ 

. i# * ~i ^ 1 ^ . . v cr* 4 - 1 -*^ j <uU,<ij 

***&{-?*i\£ u<r | , 

* , şts - cs Ji >>oL i i 

***** ^ ^ ^ J Jj« 4 , O^jl^jj 

, Wjj^ Jjxvjtf J Jj^ *««* r x^- rtj4îj4l J 

^ ^O U •*J"l-S' M oL^ JAJ u öjjijJ 

^ Ijjj^, JUjJ J r y\ , U s>w ^ 

IjaJ^jL tjtjjSyftj ^r,.,: jj 


JS4s>- f^j. 

Copernicus - ( ^j_£ î j JI Ajj£' ^^LSJjj j LLjLjL ^LjIj 

^ jj_^. j Cwi jaI"*j 4^ ^ajIj^ jAj .( n 0 ir - \ tvr) 

^ 'I 5 4 j 4 j j ^jöj .^j«j ^S 4 j .(Heliocentric) ^j^j j jj^ 

V 

û^êjl—^ aJjj > Jj Ul jjJ ^lj_J8i 1 jAJ «SJ'Ujjjj IjL-JjJêi 

V M 

•t>^li j 

U' cs^j^O^ Ji jUuj^jU ‘Uiji'jU 

((Copernicean Principle - _ SLJjAj jS' .. ■■■( jj» ju jcljIj^ p >,J 

* * v I 


M V 

u dr“ 


j ou (\ ur ^ oit) jjjif Jfuj (jiîij 

^Uj •öjöS^SL* j\ jL*£k j oj 4jj5UlJ gCT ^jj U ^Jj^t^j^j^ 

I * V v 

J f**- coUjj* .y.Ajypj jLT.jjj^ *a4i^? *J oU^L/ 

V 

•bjdjjji UU ^ ^öj*0J^Uj4> 

^^•^jlj si4_4j 4 ) jL>j4>jsj 4 j olV (jJL*- jL—Ljj_^« 

j4 J 45 j(^ j_J ^oJjA—* (jL«j4_— jH 6J-U—Ij*jL* 




5oL$j04j 



J sjfiJjSj} L ) I-LSLccS' ^Jiyjj* ijy* ( J>\£'<Cjj>jj j*jSLj J< 

•('-***£&&’ J^ij *£ ‘Jji o*^L 0 


fi ^a> ^sûj 

(jbij^^-aL—*i J 4 -** A. j . ^ 5'4£ 0j4Jjjji <4jL*jlj0j4 —j 0jl&4Jfe |»4j j\ji 
‘*J*Sj£iJ-A‘>£ ^LjJjOj 4^4^17 j c5 -5LjS' 4J 0j4j0j4j j jjj-J j»lj0 

Î0J0JJJ05 f^S' OjjO ^jjj4^j4*)lj 4J ji 


‘^* ÖJjSj^ jJ^* 
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Ja^jJ' j *jIm3 j ^ j (JjjS' «0 ^Sijj^A j5Ua^ 

îjJ'#i j l5' 6jJU <yi<<»jU jUê4* J' ^c&y** 


: JS û j 

^ j \ V,V0A djLTsû (jjêj (jjJ ^ #JS ; ^ jîji 

(3^j **^ ^ ^ # * # # # ij^ty 4j Lm*5*aj I^û jA-o 

V 

Jjj>i *i (j-^ljsij 4 ^^ ^ têjljijjoû Sjlj-7 <y—'I j 4j J #jjjLf5U 

V 

4j 4 jjj j*Aj ^ûj«CJL*LX£ jj .ûjA^wdj>ûi aSûj d^jlj 

j-j öjjj J^—w ^U-^vAj ^öJJûj^j oj^- 0 <j** JJJ<U*I l-Xjûj ^J^ 

Cj jA> Jj^iJjJ^^ **-^-iy ^ (j-° l£ 4-^ ûJJUw jIj Ij fjpiteAj 

V V 

.öj^Ujj-d^j o^ ^ - ^ l u *. l£^ jl 



( £ ) 

(^j»j ^êjU^A <*J 






*'*•% ) o^- jö}AS)% ( ‘"i't'i, 

^ *s)j L~TjjL-j ^aj,—, ^^ja, ^jj*, -Wj^ ^ ^ 
.OlS jlA . l " r AAj^Ai> »J*U*J»j t/i/ jU ( ylS'.j#jCî s J l~jU tfêjAÎjj^ 

b^»jljO- <U-~U jUJ tfj-fjU* jjjAÎ ,»jj»U A^j^f ^ J4j 

^^Jjj> r *j ajAXiSjj^s IjTjU ^jjo &j r i>o ê j^ *r .oir^jjj 

.cooUjoJ (jjtj ^^--oLfj^ ^jlj, 

^ <-* — ^ (iiO <_/"'j l — Î J 1 — Î (i-s/jj '—i »JJJ T r -U 

Stj\j^j *; —U Ija: oLS/aS' ^ljOi. j*î J co ja/aî .»jAiJjjj_ }a 

V 

cr-^.U^ ^ js .CwUoU 9 j|j^ J CÇ- V o 

^•/JaA J L'j^S' ^jX-L ^j-A CO ( J IjaJ . ê j<jjj-- JOjUj 

^jIjaj {.jjj^j.j ^a_4 4j .^jj^j/o-L; j jö, —,J _ 

*~*jJ S^JO^J-S Ai ^OwjJ J*j ^J»j Jij :> _; 

.CJji^'oJ (jIS'aJIS'/ Aj j CO»j (^jUaa jU »;U j 


V 

• I^V 

4 I V 4 


•69°j 

^aSc-jJ ^Jj/ö -uLf»j UirLj*j /o aJ ^j*j J&j; ^jj^aî 

aT ‘Ojj-Jo o_L jjU*> aJ aIsLj_c r -o .p-f 6 • AjL_f»j L_Lw , i'L> 

J jO»jL tj-Tcç^ ja__aJ /ajLxL r -J -oj^jij sjaTaJUaj j J'^ju.J 
.(t u*i) «Mantle CJj/« j. ^ (,L> 

V 

cr^^f t/ij ^ û^/jo lijji^lj tyLf^si J lT) (jUUIj 

W " ^ 


■<■■ .rrA J rro fjçlj* .rrr r<4J j cLfjU jC (.) 

j (Peter WardJ^^jjj J .R are Earth - .jljU J (t) 

.(Donald Brownlee) 



-o 


<»§Q öi*- ogç, 


^ ^ LJ J M ‘<^4* J j0 

Jjjr'jJ M ^ f 45 ■>-»-* ^ .LS»J*i Ji .joJjlTo .;/ 

.w 1 ^ 1 ' ljJ - J ° *< J oji~-^ .jajitu ^ 4 , > 0 Sj/ b \s>j,^ 

v 

jLî jî; JJ* ^ <Jj*j (Jjjj J>«4A Ij4j‘ ,4j 1 JjH dJ # J<4J ji£ 

. 0) jU dj jjjo *>jl ^^ jUAi'» J U4A j Oj-iio 


J #J L—(ijtj^ ^ (ö'—S'-tU* ijjj—tjtj) A j ... 4 UI—«*«, j» 4 j 

<Jjjj j‘ u *"^ ö^LjO ^jji “4*î l$LjU li ^iSjJLijb 

Jjj —; 4 J^ J oI^LjI—- lî 4jl_0> j*Aj ,jaJjj_> L_j «<c— 

ji oWî^ J JK 6 J iis ^~tJ** 1 ^ jböj*U£*J^S* 


h# 

^tjji lSjjj—. _^Lj aj Qjj “j*-* C,U***Ai .ö^*^r L?ÖJJ^Î (N) 

4j mJ' ,^4U» ^*^»jjj j*~> J (Jj^j tr 5 " 1 ' <>jHjU tf-u-SjP 
öLşj ^ljuu^lj^jj^ j ji jJa*j*-. ji j ^ÎJJJ^ *i*^»jL-a> ^j^ 

.»jjjj^SLij>Jj 



■v^O OJ? ( 




Mi ^j^axJLJ ^Jjj d J> '-^“^ 

^J^jS jU < yjj c X>A.-wlJ (JjLUj/ ^A>jlU 4jJFj 4? crijej J*jL^ 
<o L&j *Ojj a 4 j ^--oja/ ^aJL .Circumstellar Habitable Zone «j»j jL 
^Ljij .obo (ijjLf - ^Li - (j->»j) lo-i-ii'4>ja <>—'^ <>-»-{ 

^ij—jj jlj__ij jL aS' *»j4jjj >4î (^oj»jLj ^jlj—xî Aîsj^jjii' 

c^^L; J-e jL-î (jr^Jti <yjiJ^ ^x~+£y\j* J Zr?>~£y 

*j*jj** ^ c?jO ^jjj^ <y Iji^ ^ijj •otfo <(Fauna) ^j&j^L* 

j^—^ ^jöjO'Ui' ^yUj ^yjjr^jj^ ^ Cpjr^tj jH ^ ^4^ *S*<rLj *t 

• 0) Jjh^ 4 JJj 


t O l> d JL-^J j j L« 4*^j Lm» 4^ (j—®J^ (J c£4jI j l—SL> j <ij OsL ^ ( ^ ) 

V 

oO-?L (_Swjj> J»j 4 > <0 V». 'VmxJ , tt The Earth Albedo" cUyjf** ^ 
^-du vJLpl/ ^j-u Dimethyl suifide ^jLf 4^ ^Lj*: 

f^ K {yjsj*~**j*^ oL^Ljjöj j olfdi frj-Ojj^jj-u 4 J jjj jL<5"ijU<u 
\J * j* -*• j ^ ■ .■ 4.1 aJT ( O - 5 L—fö«5iLjj öjL_f j Aj (Ş ^—.> - j- ■■» * J J <uljj<U 

U * J öXw^Jji ijj^ J ÖJ^OuOj-f I -O (4 j J ö ^ jU ^ -+î 43 L«L^J J—>*J 
j*4j Ijj 4J ^4j (J^j-Jj J ûjAJj j Uj jLföjlj j£ <LaAj i ö j 4j jjj^ 
4jlj4>U—^ »CUj<U)jli <^Jöj (j * A J*^ (jU-rf 

.Thermostate 

' ‘-'H L’ j*4^ |j<U I -O (J4^J^l^Ud J*4j .40 jtfLwtiJ ^Li (JjL O* 

iJjjj (^)L 5 jljjf '^—'»i 4 » <(Jjöj (Jö jU*<ca 4 w ^jjlj-w »(£*£öjjj j 4 ^-^ -^j—r 



JL 


S5 4J 



__--- öi>- J«J^Jy C>|C/-__ o 

J ‘^ 4 — ^ ->'>* V ^JJj j4_ ^ 

U ej*--^ <^J 6 j J~^i ‘fS ÖJ-jL ^ d * 4jlf êJ o 

jj*^ b-^ 8i f ^ C/ , :‘ > ~*>S ‘60-U& j_J <4J-4jO (^4f 4ajjji 

jjj J*i^j^ jj ^ *~ii *rtjjji J*j jLj^ .^/oj/ 

•OLei jLJ ,_£jsj j^u« /Lj 

•ij3 û 3 ^Ll^j 9ûjb<i9 

£*-£ ‘(j L oxJj (^sj^J AjIjj—; jlfj-^u Lj j^ejjjj" (Jjej ^e jLjAÎ 4j 

,iijljj^ *—*j4Ji (^eJ4_6 (.j^fojL^j j*if 4 j <4jjjoj ja «JjJei4j jL j jj (^fjjjf 4 j 

jlj^ eJXX£ ^4*4; ‘JJd si cS^f 4_/4Sjjj4A ejiA ^/4j ji<uî </■/—/ (jj^ 

v / w 

*j<Lujjûijlj-Jş- *i IjA^OjAj j jU (J-U** ^ 4JJJÛ^ 

♦jj-jû^ Jljjj ûJjûjAj jljiUi bj4++i .liö-LUwo^^J ^l j4£<l£j4j IjIj 

LT-djJj (j'—oj-ai' <Cw-4-jei (Jjej (Jjjj J'U— /x-i jj_o4fc (Jej4j Lj 
<(jlj_5Lif) cfejj4j (_/jeij4j4j 4jljjj Liejj4A , ( ''jjjljjj— (j/ 4 . v . i b i 4f ei 
aj <(jjij (jjl—fLjjL> 4_. t jf j4_— 4-ujLaeili <4S/>// L.. aX 4& (_£-uljX> 4 j 
^> j4ft /JuL"j_— (^ j6 ejjaei j J/eJ**ujji (jsjj^f (^*j4X-$4j <1J——olf L 
4f /_jLö (jejj Ljlft) /_öjj eij—S'ei (J4fejjj j*—- j (yAaj- 1 —*-4j 

•(OJ (jlj4fc4fj4j 

‘o'L—J je^-J (jeJL-Oejji 4XOJ (^jej ^ej-j" j^f4j </4^4j (J4jlj4>0 
‘LLooj j4fe j<s__ /L— 4 j <eJJej4jjji 4 j (j-X4f 4jij5Ll/ (JjX* 


J 4j jl l/LjL_Ji ^_5L/ Jjj—^.j^ *i fsj JjO ^fj-u (\ ) 

-i <ej4jLS'eejj4j ^j*/ J*JL. bjjj *J ^-j" f *J ‘Oleei jjj-jdj 

•Green House Effect :ej4ii4*»* ^j^ f *-’ /*-*** Ij^Lj^ 



v^O îöif.->4 j ûj*r j 6 j^jj>. 



cs-*^ j *—- 


*" b * isiJ^iJ^ ÛO’îL^’ 9 6 J»jy,s* j«o>! 


u- 
jlj* 


LW « C *,- ? .,. X l (jjj_> (^ijL-j^ti (jjej jo j!—Jdi (jl_jj4^ 
( jai'|j4Adi'j4 r ; jisjdj *eJ I >Û4 j j i4 -- 4j — Xjo J4^4j^j$L 


^ljaA 4 j . 0> Ol5'a.O45' çj V 1*J4j Jj J^^jjAj j *-TAjöjA 


(j-ixS' .IojUjaj' J .ojA^jeajjAj j>“ <^4J_ Jj Jtijfj!j> jaa j 

® * * J—i ,<i 'S^lj 5 j-L 5 ' LL—u O ^ljAA Jj-> j-Jjd J6ji js-LJj 

JJ~La jijL,o3 ^yi-wL j_, (jlJjj-o ^ajU^i .olTjU .eJj 

V 

ijjj jr " 'JJ* (J‘&Lj ^JijjU <|jjûj4e 4 ] j*Î4j 4j" 4J4A) CJj4jaib öj 


^ V 

U£a5* ^ .(<* 

V 

J-i4j' 4 ) ejj-> j»4j (jJjjjI-04j J_i 450 j-> .aj4, ? . yo »Lj ^L 


.Cw4j ^^J>u jl^SL^U ( _ J i'4jdjlj4i 4 J 4 / .oli'aj c5ç5L 


: J9 Q j 6*9^999^ 

^jLTyf >>♦,♦♦♦ 4jLi'ai bjj_> Jjjol 4j (Jjej <_£»j4j| Jjj-~J C fjfjZ> 

V SC'** 

J (j^ibjjj jA— 4 ] jj-J> 6jdjjj 4-jJ^O- j»4j 4_CL .(4i[ / >'yi'V' 

jAj' J (jjaj Jj-jo JJJO 4j 4js4j JÎ^Uljj) lj4Î jU 4 j1jU ûU 

•Ûijl^ iJjJ 0 * 6 J*&*&J** JJJ»4A 4 J Ij4i* <4 j4-jIj4A 4jL-j 

cs-dL*^"^ (-5Ljjj_-w tiLjjjj jj—«4A I.U-Cj> ^jjjai 4 j (jjaj .OlTjlA 

CS- “'L' j—J 4 -j)j X> j*4j J 4 / 4 J ,4j4_ J 4 A .Ol S'e.Sjlj4j ^jj L_Ty5' > VI 

.OlS'eijLj o4ÇA ai ^jj 4 j jLjjj j j4jt ^jjjj , e j*j|j>4^C jjjiTyi'û * 


.k"UC<»0 (^J^SLjJJu (uS' \ t ♦ JjjAj lj Jj»j (jfj4A4f_;Jj (>) 
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w~ -J ~ 5 wj ^JJl 
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5 r - “- ^jfî oj>; ^ o 
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^L' 1 - ^ 
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^ ^ - !u * urr^sjt jV .-/< 
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j.,;. •—»■> >l-° j»j*f jjw j L-i.r,j i iA r, __ 

•r V -- J J 'j-'i ,jA-- i.î» 4-. ! . . 

w.-r . ,; M , 'J^ 




t •? •( .•. 

» ' mA* * 1 ^» • fe-— ^ 


• c 5 - j 'L’ oj'O 

t~-- »j*j° •<• 5 : »j~i) *jL°jj»i j»;ijL 0 *j,; 


•*UT J-» ^jisJj! y dj 


*»J*-L,J •*-^ ît .jj> *-''—_jj jL ^j*ij** J ^—?>'-£+* ^>ij!J. 

ss-^r «j j j> r j'5L .l.-w» >*>. 


v-» J: s j j 4 — J^j Jr*** 


(,ji w’L-L /- -- t w/,j) *1 y j ji •**?’j'f *— ji* r - - Jj^j* (' ) 
'i- j^iLJ-J y*>jj-. wTjL-, j.j-.m -i ^ 1 —( T ' 


v,r 


I 




(0 IdjZJ*) 

Jj*j <JjJ*S y> ^j\jj (e->) öjjp J 1 j***£j*i (I) 


ij-JjjSjdS' aJ ^joj *S i iS) bjjj 5 J^> 

(Jjjj ^ • C^JUJj*' 0 ^ ^O^jAj (J^j4J>a£j4j •CJjîjLö^ ji>ACLj 

ja/aj .(troposphere^cC^J&J Ija^af jAj ^7 Y > ^ ^rr^^JP «Ijl»jO 

AZ ^jiö jAJjjA^jS^LS j ^jJ j *£Aj IjAj iö-L-C^AT ,I>,i Ajöj_Cj 

j a 5LjLS* jöjL> (JAjLujj^ a5 s jaj L$öjjaj& <öJl- U ^jj^ 

jj a 5" i^jöj AltSts j jai"öijA-c; ajL> **5 Ajöjîj aj I^jaj iActinic Rays 
j ojj-o —«D ^aazAJ)) j uS '#jjj Jl j 
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.Cx*~Sji iS4L*j*f o- *J *Ajj jjjjJ w4 *La,A$' jdjl^ (N) 




'd 
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>ra 




J4j 




Jvjrr^ * ^Jj^ jji .H t 0 lijls jUJ 

^ 41 ^ ^ ‘ 6j ’^ ^ 0 ijU 

J ^ JJJ j ‘ l ~' aJ <jL| J vLL AfjL 

V * ^ 4 

^ U c^ljj^j^ i_, J<U4Î .jbj*^**, ^ij^ 

°L~ v . . 


jjf^A— ^Mj^ ‘OLSUaT ^aTV j> *i ^ Ai^JU di'L" ,jb 

jaS'djL ‘cAijO ^L'<C Lj <u^ 4> ^ jji ^JtxJfjA^ .CJjai'sjjUj^ 
aJ Ai’ojtj ij^J^ ^dJi ‘ jjiOili (Ij^JaS'j<u) OjûjiU, ^Aj J jLji. jj' 

■Lbjdjk 8i o'^ <u iJ^ cy>L5 <J»j 4j . »9j<cÇw>»a ^u*4j ci<L jjju. 


J^dLJ^ Capillarity Action ^jj—o ^co jLo & j 4 j| jl-^dj jLî 

•I-O-^J^j 4jL^Ij jAj <J 4jLmjISjO <L«4j *<LuJjjj^ 

v 

i£>lj^J Ö JO jAmmkrt JöJ^U I J^l> jl>4j ^ 0)$D$ jlj ^£4^ JJ> 4>&jl 

^î <öj4^ujöj 4Jmm*/IjL ^£4j|j4j>t*j 4 j L Dj4^C>j>5jj LöJj4J 

v * v w 

. y . V V ^ 

• C0L5U4jb Jfij4j ^5* Ö JJJ jIj4j 0j<0 


CK^di lijjJCLj ^4 îL> jUJ jU^Jjj LS>iJ^ .JjjUb^l^ 

.(öj^^-JIjûJJjj <jjjj^ oLj 

£>-* r* j-tjjt-i 'jrMfojjj ^ t£0j>Lî j4j ( y 

•û^Oidj^ JLî^j jl/ j-; jZ-J i * ♦ 4 j .êjdjLi'oijj^ (jr r ‘Lj- 



jvXj jL* 4j .Oj-> JjL a 

-J* J *40J £ 


i CO j^«j<wU 



C>JT 


v 

f- ♦ v JLSaZ ^ lSjO ‘kji* 4j 

»jAjO A>j.S J<^ ^ J U ’ " - J 


^Ijj^ .% ^J C w.j b^jûj 5 Li'-^'j 

!4j44 

- > ■ 1 «. . t * . ■ 

j^ *T .cj-î^^Ij boytf ^. ûlcWJ 4 — «^0^* ^ 

^lI ;; ^ sj Jjj^ Jj'J j-±d J jWj J I JHf (JjO J OJjSjtZ 

v 

^I^J (^jsj ^jLLIj J ibj\J Ji jLijlS'eiLL J+J*jjjLZ <K> .OL'jL 

j jjjij*f t<i£<x,.—*."£ ^jj A—,* jj jji .ojaJj—jjoûjIj—> <j— tjjij^ J 

v 

<Jijj->bS ^JjjijJ ^tj^i£j? J AjAj'LjL' 4j (jLojftj J J> 

(^6j4j .jjXJoili 4 jI j&zJjjSJj j»4j j_; (^f—iljj) 4 ^jjj_j (jjj**jlj 4j (j*»*JJ6j 
j* 1 — (yWj ^jjjjI-U^j (^j^SL^jiJj (jajljLi'j* j4î .-ajLojj^-jjj^ 

jLUIj ^jOdJujL jLj> j4j jLoA^b j4jb ‘^JJi jU>4^öjLyw^jb 

(J 4 J*^ ‘ûj-*? 4 <y Ls^ ö j ^ j “ 4»> j ojJj-SL öjjij^ L Lj 


L^JJ-i (*j-*jj J ijLj<u) jj_> ^.aj'aiLjJ jji jLî jd/^î 0) 

IjJlTijjjo »jL« J .IoJLjL' j |jL*jlf ^ji J Lj4j |j*s 

j-; .CCÇ-ii l4_J ê j (^Jji J LfîdJ (ojöujA^ J cSO*-«i) 

ê-ij^ ^-oSi ‘Lj*— j J-4 JjL ^jj^^ljAi J -uciif 

U MJŞ rfWjal J4 Jif H JU** ^ 

- J -=>«. ^ tf 4, J *,(&/, 

l, f j4 ‘ * / ‘- s:j ‘-'> 'oi.u ^j.^ur juj ^ cov 

"* * ' s ’. * w ’ • \ 5 - 

. ‘ ~ ^ *J>JJ 
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jj>- j*j^jj> 


,bitability o 'j *J*kSJ> }i j jLj j, ^xj-J 


‘& Measurability 


jjj ^LSUjj-J J (\) 
iajaa liöj^uJjSLJ j^ ^jUujT j jLj 

ûUj JH ^ l£jJh> 4-^ jjJ JöI 

^juj— ^ j-i*^Sojj«—> 9jZj~* t*}*£ (^öjj—> <oji—^ jl_o4j <cu—ij 

J^ijjj^^ î4 -* a -' ^LjIj «(Flat) «uu>«c UjXU 4 J ^^cJjjJ 

^ —‘ûj ^ ^^jl j X. X—- *<U jAj j (J—i JjZjA^ (Jjj—Zji^ ^ J*— Ce ^ 

'bjj*j^ Jj> <^jSwj^jU> j <>> j jU (^~ i Mj**t 

^j^jUfc «b^djXx — ^aj^ ai— ê-J ^jU^jjS - ^«l>jLj 4 J ^I^lJj^sJ^ 

(Jj-J ■ ■^ <«Uj4j jUui (j^öj4j <«uU"Ljjjj j ^ . -^ *w 

• öj4JjjJj5^<aJ ( jU>jjij4i ,< 

^yl jSULJ (J«ulj-Xj ^>-J)j-7öi öj«uj£«U J i/rii-" ^Jjjj^S ijjtj 

*£rt*^i Cosmic Background Radiation - ^jjJj^ ^liUL 

j»4u Jöj<uJj_5U ij—Lj ^ j^ 4jj4^ öjAX— JjjSj r> 

L$JaJ JJjLS" jj Ojjij^ -=u OûjL«U* jUjjj ^jLJlj «ej4J&CuJ 

V 

.Cw/öijAj 4j bjjJj^S 'IJJi JL- r**,* # * 

J_; o 1 — J—iJOj (J 1 — 1 ^jojîjk (Jrt—(»jli«- 5 )ûjjj 

V 

i$*£j jJ j4 *,<u 4ulj JLj^—-U«*J cS - öJ i_£jöj -öjjijS^— nXj> jL^—Cujjjö^ 

.1JJLC jj j <-S*L ^SU^jlî «J <öj4^C>Lj 

V 

j JJ-> 6jI-«4> j-j CjIj-* 1 ^ - — 4 

(ij-ijlj4j ^ljifjjJ- aS' <U_tjO JOj'— l -4 jA; “-*-<** ^ 

<i*j(-i<<i .DjiSjj^ti ijj j^JLîU ji 'J’OJ^ !cj UjJJ j*<— 

V 

6j<u^«u> J ^^iujijjjd .ois'.jU <«Ui4jö (^öjLaS (jöJU^ i* ♦ ji> 

^Siu> jL> ^JuJjjö cjlUöj «uJ -j !oU«u> «J (^jöj (jjjj* jöj— jöj«U i ♦ • «u 






aj j~ ^JLljs L 7}Z jfj^. *c£jO csi^J^î 

.o(5”ii jLo^o*)jLî ojjSj*£ j ^Sjoj 


jl Aj jJ —> j *-L_j<cft (^djl—;<û Îj^-j jJ—»■ (Jj-M (JjIjAJAj 

* ( ÛJ ö ij û i 

lijJ _> ,J<J<Loj_r ^ _ '<L#4J ^ySÛLoaij**.-- dJ 4jSijL_<a AjSJAJ jJ4j<U><*-- 

><lî !a jaiL J__j 'jjj ' Ajl__4jj_jljj J 4->4J& jL—aJJJJ <ul_J olisijjj 

j4*$ûj <^j a^ Lj 1 jjJ U& 1 3 4 J j Oj\^^iJJJ Oj\j*J **>\jt£jj> 

:^îljJöi <jl5*Ulj &j*Uö^jLi tjjb .CUIIjsU jjj 

^ l— LX aj^ -*j ‘6 ^-i j* —m/<U sUaj - \ 

ö jajLxJ jj>j<o ^Ujjj *S t ,f Spectroscope - j^ Lij<u<Lû H 

<<-5*L>jjj J &jaj jl^L dajv j_J> a .Z J L,i&3 ^5 ^._> ’ ■> ’ *» ^ ^ J^J^ U* i * w *“*' “^ 

v 

.jj,^ lo-Relativity Theory ^*jîj ^jj^ J W UL^U 

^a5j jj !..«■*/ <JL**» jljljajb ^—;»ljîji<u i^ajLjljjT jaJ öjlxJaJ -t* 

v W” 

^îLj Jjtr? ^ JL-Jj L L; <&jj^ ^Lûjl^jU aJi^ajljJj j»aj .jjjjLfc L (jj&j 

•jj jLai* öjLa-A 

*{tj4A— j—VT,tö fjdSj£ <u ^jûj jöjbj^J ^^jV 

V 

(j*L oLUIj .IJjL 5*<d <.5aJaj^M > <u ^i-LS ^Jj jj$ Jj-^ ^tjj—t 
aj ûî jL—^ jjj ajLTaJ a < u j*aj lj-^ ji 4Î j*~^ djajjJj-^jJ 
“ : *J*JJ—?JJJ J—i {Jjtj (j\j*& J ij>^ Jjjj-*r* 

V V 

jL-L 0 jCOr öjli" c£ ö jo • ol ^ö j<Lwwo<l> <jU<LJ>ûj - j 15" <G 15*^ <Jjj^Ja^ 
<j-LJ^j^ l5j^jH ^J <ijC5LljjT <jj> LTû j< ll^s aj (jjjjj^ <Ulj<ub^^aj <J 

# > - W » ; =- . ‘ ...IjLiSöj 


i cr >v -*' ^JJ~-"*JJ* Jj-* ^ojj-l 
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/U cS"»J j ^j*- êj-uJ-o- ^jja^ ^ ^b 

j t# »*- jA * t/J 4 ^ jj jU; 

jljî**; 4 -" 1 ** OJJiskji (jil^SjejAj 45" ,ljx* Ijjji. 

t£ «Singularity - <_#—ilj**j /LS.)) L*ojj** ,t_j 4 j 





<jdOb^ J Lsi‘^Çj's-1 ^ <y ^j^Tpi^hU lj ftj4jj 

^Uj4—. J Jj>j yJljS'oiUU jOj_» <0 Oo jL 4_« /LjL 

.oj^IS" 4j_Lxa ojj4 J jLj Jj/j 

i jjO ^ û^bj b - 5 ** Cr^i^ ^bW-'ji J 
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Ifi* ^L ^JIj ^AUS^UjJj (^UUjjÛ aS' 
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CosmicArgument 


^a" A .g^ L (JjLTêiJJ .LftöjjAA ^ ÖJjSj^ » 

((jJJLZfolAj J> Jjji^ J‘L*‘A jaSJaj .^l^LL j JJjSjjS 

..jl^Jlj L“ ..jiLljP -J ûdlj^ I^jO a< 

^ o*jIj 4— c Jli'o.jL—.'Jj ^-aVûj Ai'ûjj^ ûj^u-Jaj" (jijj-*j AjJjiLiU 
fiaj .ûjaJliûi jjjij^ ^JjjJ^-jji (j—«First Event - jLjjj f^» 
.oja^ûi aj obL L-ojLJlj ^Jb First Cause ûjûjLTjA f4$L 

v 

^Ljjijaf ^Uîlj LLIT ûjaJj.uJ .jjljL^L ^iS Jji *îlj*î oLajb 

(^jli'jfc (jû jAJIjLLJ j_j jL*3 J jwL ^ajejaJijiLL g*-* ^Ij^Laj 

J LLjj> Oj-aLaj J lîlj LLfjuji' t jjja3ajo ai'ajj^ ûj-UÖaJ <ybjjj 

<L-L ((fjjljtLJ L>a 3 ij>L J>jj*j*£ *i j L*b jUaiJaj 

V 

j_j LLL <j -^j> <_^jj-i^ j^—J aiLaj jijZU—Llj j (XjLL>j-l ^ 

J aJ^j^-LUj jji aJ AjJ&Jtj j*aj .ijL ûl<—V< 1«*-*^*d ^ ^” 6 J 

:CJj5L LLsLJL 

M ** V ** * 

«r ■ .Cj^jLa. J aja_jLJ^4j iCOJajb l <:1;oj 4_^ LL >» eL »> j4£ 0 

•(ij^fc^) 6 JJ^ 6j , *ij> 


• i) j4__- jj ^y— "T • N • - J_ft£ LLj" (J-L L 4__i4j j*aJ ()) 

• # jl jSJ*J # ja-djbL-»i‘H 




^Lo4^ (^ 

^ o*t* ^ “Hi** t/**« jWj*-* :^'jaS' 

^ J AîiL *"J« j*A5 ^lj.j _J viLîj tîlJ.J*—, 

^JjljXJb <jr^**J^ v -^ <u / .4i*uJai j o-*Jlj ^j<o < /4 j4£L> 

• O^oû OJJ^J 4 ^ j 4U fc,)4j ^/*4 jIûj> ^jjjJ 

yUj öjl£j—J4 Aj4j «0j4Jj J ^jj 4$*4 -oUu45 ^Oj4j ^j* 4j 

^yJuJ4> «(T J N ^L->) 4$*4SLJ4> <^4^4 a/4 jj$ j4«-w/ 4j4>öi £Öj4_y* 

Cj/o^ ‘o/^40*^0j j 4jU>ûj j4j ^j5* *<j/oOX) jU4I>0j j joOoOl) jL4jL 

V 

I0j4û4^^j5* |jJl> O*j4> 4Î 

•(/ûjdJ - ^4 Axû4û>) 4oI5ûj 4^ y 9 jJJJJ ‘.^4540 

jjûj4$" ^4^—Î4j 4j ji ^4^J4^ jjj-jjlA4> 4 j 4j4îLj ^4j *li jjûJ> lj 4 ) 
j) Ju<Ob ^l7ûj4_w*f jjjij4jT <^JjUi4_M; 4$*Ojj4$* Oj4JU*54J ^jjûjjo L? djJoûlû 

• (LIaXj jLjli (j'LytjdjliW 


.4^0^4^4404^ 4J ^4j<4j4fli ^Uû)4-oJ ^90)4$ ‘pû^O 

ojjûj4i" (/jjr^jj^ (ytj4^Jj-SL; 4 j 4Î ojjjjWj 0 * JL. 
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Cr^^^ri J lJJJJ ‘-£jî 4 - 0 / J^j oûjj oLLî4j <0j 4$"4jlij> <j4j*i43 
•04 jL (j4U^jû4j) jl5jA j*4$*4 j ^jjjO (^LLö 4j L^JU**OÛ 

Oscillating - </jj4j ^jj^j 4 ^ » ^jjj^j ‘^Wjj-J f* 5 

4>lj (j-jj |»^4*| «4j4^4jj4<o oj 4 . o0 4J ^fjj^j *-zi <S 6 j s—^jLk ^ 4«.«U nivofso 

<j^j4-« /pLû/ sXj jL-L'L j 0 JjOOJj^ Oj4jj4#o ^/4j0j4Od4j 4) <JJJ^j4^ 

c/ jj^j 4 ^ ^ ‘«Big Crunch - 4$*ojj4^ 4i»jU)) ojjiU bj4^4j 
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J j- 2 (j>Ji t>jtiijljg 

v 

AjJjiJ-jj^ j»dj <Clj ,4jLjj5'U »jj> (•‘O j ojli tjjjj jj<U 

V 

.(1"»jA*j ^ ^^JjJi) 4-udJ^^ 
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wlj jj,s j4j C44jL4j *öjI jiT4jJj^31ju 15 ^ammu lj $.4 jöjL ^jw 4 j 4j I^j ^5* 

^ <J^L* J jL^LJ^4*lL J>\j$ JL* V <Ub jL^T*jj$j-U ^ jjj 

«4j4 .SL«_<, u 4^ d Xj j 4—**>4j (_£4^LJ4 j ^jI j*jIj4j 45Lj> <öj4jjjj 

• öj4aLu^j öi 4^*J4j Jj jIj^S^d j JdaO i? .?. v j 
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“*ib <_5“4i ^ ‘*J—* ijL> l-S'jjJ ^j—jjjij^S 

1“#j 4_^ j jjjijdj 5 ^sjl>j4_^ ^aj'4__" t ^lj4j " C^Jj^ 
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^ 4j (4 j4> ^Löj4—^ 4$*4jj4j5 öj4JLC4j Û Ju4>j4& tj*L^JÖjÖ^ -Cw 

j4-*j 4J *^Lj> «öjljV jL-*^ U**d^Wj^ •4*H j4I*£04j 
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• ÛJjS j£ 4j (jlA^CJa JjUL l> Jj^J4 «JLm04& 

^ ^J4-^—^sPs^J^ :^44i-a> 

4j bxujUL ua XÎ J>j4^ ^4j tö^llX^o4Jbj4j ^jjJj45 

V W V 

I jJL> 4j 4 J Igjdj «öjjCJj L^ 4 ^‘**C*J4&j4j jl ^jJjS 4jb j4j j*4j 

4_Cww04^ j ^Jöj^Lj 4j ((<*-£-jI^ 'JJ-SjA^)) I^öjjJ 4^Ju^j j^J^j «öjljL> 

c^JJ^J^ {S* Jj?zi * * *** * ^öj4j| j5\J 4 J JJ> C-S^öj •CCjûili 

^A^nJsjL (^ş-*JJ$ja£ ^jjjj4am-mo4^ ^0j4j|^^CÎ 4 J jLoj^Xj <$j|j> jLjLma^uX 

• ö j^ jJ 
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6 J^ P ' J ‘ F Peeb,es jL* (Jtyj jSj^ jU ^LIj 

<4 ^J L^ji^ ^ (f**~* J f»JJ^) ‘UJIJjXÎ jji fAj 

jlc/"LL 04îU<c û>L <J ^UIj L ii\ou*lj *S 
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,^j> ^ &*»>^-( JL^>) 4-*£u,Aj4j jîljj 4 j1jAj .ol^ 

4j ‘i^ 10 ** û ö $l>- o^J û s^ <b> '^ûjI^ 

.CJL4A jîJj b Joj<ui4J^«i) 


^jjiLL—Jjji ( ~ « m i(j 4j jjj_rf j bo . ^ aj-U^itJ jljûjl—jXj (^öjAj (jXl —-j 

jo jW®J^ ‘^iLluL öjjSj^ ji cPûb </^ <-£jj4-*öj(> 

6 d (JbjriJL j jli’jfc (\j4j jjjûjdi' COiîjS'&û îjjiL Ûj4jb 

J cJ/öJOJ ^j/x-U (jJ^Hjjj öjd^ 04JU4Î IcoIjJaa 

!bb*c5 


Vjjji^rl 6 J^'JJi^ ^ j^> ^ <c -'j^ ->** 


^jj^ j ^AX-J^ (JjLS'j* JL> <>— 4 j <4j 4jj j*4j /jLSUjAJjAj 

*£*)»•*& (jLöj/A. 


^j4j(L-Ul/j> ^L-CÎL j jj$- 4* ir-ASb**) J^jf. 
JLjb' jj««4Jb j-> ai' iöjji^H ‘S/jLrrH J^ cr“ —jj4Î45J4j 

L*lj> 4J 4—JJjfijj4j f 4Î .4j4j ( JLjIS» JZj&ŞJS (fL^öjö^) 
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<^fO Solfcj* ö}*r j*J**JJi 0§€> - 

zz ^sijJejjU «Law of Cause and Effect - r L*j<0 j jIS'ja 
^aj (SdjLS) öi 0«jL> cS a — ia &L * 

^Aj-JtAs* J<d ^J} jj—ajAj çSAJ <C_Xjö 5 ‘JJ-; 4 ^ J r **v (JJj^ J J 4 " 


Jj e jaJL ^ J <UOejdS' «C4j (gs*) Lfcej (Jjji^J <jj> a5* 

j4j IjAj <C —j j<Ue 45* ^jCUjli <jj*ilJ J^* J^ aA&jAj 

.CJ/UjLûjAÎ UeJ ^ 4-«-***» 


<d —wjL ajlj jl—Cj cki' <<obej<d j 

((Cw*jlj OI^U-îUj)) J J 4 jd^ ^ ((j ^ - j fe^ (_^ a, dUj>)) 

w w v 4 V 

ejd^JC-CL a) JmC jj_>j e^ U^SLL LL j**iÎ4j » 4 j^i^^LS'A j 


j*<L IjC-Jj <d 5<C-J <jOjlj ^jöjjAj ^<0lj<^4J jUjU (gşs*) 
j jL.S'j& jlj-CJ ^jJûejj<u <d <S iAjjjjj\j (jjj> ^JjaJS 4j ajdCjjLL 
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j jlj j jj jAj j5* O^jUdJ bi j»l^çj4j 

.oLeijLJ ^jSL>jj (^ej<0li5y J bjAjSjfjai <> 
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J^—^ 4j l—£* oj L-Ij A **>HjJ^3 1—jIj j<u*^aJ aS' jijiSoL-jj 
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cs-ii ‘Jjj a -~rflr*' j-C-I^ jj aj j-j ej<Llj<(5' jyj ^l jJ<Uj<uj ^ 

Quantum Vacuum - ^asîIjS' ^Ujj ^j<ulijj<J4j&)) o 

^L^oaj j jj j . T '« ’ jj^ aS' <C—ccuei (^lj 4j^_j^UA> j*4j .«Flucti 
<ujLJj» j»<L) ojL>CjS' l-oUjj 4J jLS'<u i <Ujij<^jlj> SJjjAj ^a 
Quantum - f <cj|j_S' JU>tf <u < r <olj_r ^jjy^ j^ v-S'^ejU 
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^^Wj^ £** {Jj^j^ j-jfJ^ Ji-i ‘Wjr? 3 J*jj<& c5^b 
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I-uaijI^S" (^şt^jt ^ S^yz 

*l^L 4 jk f ^ JH 0 j <ybj-^ ^ J-^W ‘^—H >J**-!r* ^ 

jJ «jj»jj j»Aj (J*j • < 4-^ ^J Sjiî (JjUjUJj j»»j y ^AjUU 

tT) 1oU 

.044 >UJ<UJ4P4J cC4^4A ^lj'ûjcUi Jojû 5 45sj j<Uû pblû :p4^u 
OljcUi ^^JjA^feAAj t J&*£*HSj*~4i}*i ^» 3 ^ 1 -? 4 ^ 

^ 4J AÎ JCO- êjAO<U-»i (J-UJ <(jlj»j'-Xj (^AjAJj j»Aj (^êjAî'j^jAjjAj >. 

li> Ij^-îlS' aJ <Aj_Ato ^jA^JÛAj COcUb ^lj*j*- : û^» 5 ** 

• <uj (jljöjA**/ 

J . Jaj iS ,if »j<j •>jl—i ûM< jb*jOi 41 ‘- Sj - J —^ 
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ÖF-t .Oj<U JJ _ i <U J jjjij^ >Ia3aAj<u-. 
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^ Ls5L»> Uj L 
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U«jj4* j (UjT j lî»j*—' Cs-l) ej ' u ^ ii4j * jAi ‘ 
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U*J. 


b> .jlS'j* j.Jî 4 *J« LU .c* ^"-u- jis"> r*f*i Jjy. J^‘ *f■ 


V 

aJ 4>j<U ^4j'lji4i —«»4> j4j {jif—AtS tftj l g. j*4j ^Öj4j| J— o^ij 

îjjj4jj4>êi C**j4£ I J-0 4^4j j_5j 


45Cj_> :The Necessary Being a...;. j^j ^j* jj—i^ j-> 

j^^Aj (^jLTjA j jaSCJjLT (^J-> 45" I^wIS^aJ <^J)jy<^i ^jj^j^Ljj 
j»4*lj4i £<J ^jJ ^Ujj-J Ajj (jjjij^f 4j j jUIj 4j’ 4j|j .Cw 
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^Jli «>» -U*J tUncaused jK> *, 0 -> Jjj,« 

a,L fjSUj»>,w>jjfU aSUj^*., j 4 ,>.7 

,U.jj« . ( ' l ,j, J ^_ojj i LUS'.jjj« ^.jUçj^_ jjj, ^a^jjU 

^isa. <*> .(j.Ujjiî j jis>) ^ji.jirj» ^uu ^jaji, oujfu 
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*< (^^Ulj 


•<***» usVjf ^ ^ 

^ ^ u*-w tsLj. *, LI f T ^ • 

'-q> *j 04j “ ; ^ ^ 4A —^ *•-» 

ju/. yl^ 

j^ Hjj, - . >î ^ 
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ej^^ oL ^ *Î :Etemal c-o _r 

tJ j$L—'JJ 5 ^ °-djlj>olj .sj-uLS'-uijU 

.(L'SjA—Xj ^<^>4*) 6j4SjjA&j Otf' ^Çj Jj ^j> 

(£>L5' j) £rtJ-** j êiiL îCwdJta jj i^JJj**“ o*Çij-i iCwAj (Jiilo -i 
0& i4 J jL5> (*^*4 °pLî 4jJj •OjjjJjj^ iS <Oj<U »J4U34J 4j 

jj> Ij5Lxj15' aJ iCjj jjjC j 9iiL jL / 

^aj j*f<L :Omnipotent cjjjX-«Çj j Ufcêj #a -e 

jjuaa öL>j5Lj b 4 - 5 «cÇj<u sj<u(^j>) aJ <yLf04j (^L)jj 

,4j 4J& ^SCCmj 

c^ # «o <jL*:Omniscient CwL Ulj aj 

J ^tfejl^5c—jji Aj ^j)j4j" ^jLJlj .^jL cs jl5'<U-J J j»jCj-i 

•CCjaa c » lijlijjj CJ^J^ 

l0 ij 4 i jljêjLc, LLjir :Decision Maker cx^ ».> <J U! > ' v 
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49 ^ “J> tfjl$> /^ 9 / jjjij^ >JJ^JJ J 'j^ 

<u—j cj jLj^wyjJ <oL5’ jU .ejlJ-ujj j l .*) (//j^ 

Mjity W mV V 

DjUfc.j ^jj—ja: J ^JijjC oj*jL-> .»j4J45L*_c J-*M 

i &->) c^JiJte >C r 45 ^ ^ • * oli6j ^^ 

*4 *î*JVoa j»<G) SejL-L-ej *5L)U< jL> wy ‘i* 4 — 

.(Cj>Li >Ç^> ^jL J 4 ^. 

<■, 1 A <•'< Jt>) a L tLL—ei D 9 jL’ /rOjjij^ t^JJ^ 

cr^jL « cs j<Uwu<u /j(gs*) u*H -* v ^ , 

.v U. J . ^4j .ejlol^ ijj 4 *" 9 J>0- a 

O—i> j5D<0 tCJj <o'ljl5ij> *-**çLiJ (jiJ v 

«Uf J .., rfyl- « >-»/ “ 

. OJJJj ^ J ^ 
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fJjU L. d 4T ^jû *£ ‘L>JJ—i —'***' LF-^Lr*^ ti\jAj 

Aj) 4JLiJlJjUJ«U»IJ |»AJ ijAjjj-AJ aS 6J*J <j2j-J ‘j-J^ Ij-JjjJ 

Îij4jaj JjJjS I SaS&Jj A^jiAJ> SjbUljJ Ub tjA^jJAj \y> 4 J \^Aj 
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ÎJUXj I J> lSaj ,lSaJ J> J> L><U 6JAJ C~J 6* ^J>JJ j»*i*U t *S[> jJ\ 
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LL j ^jJlij <5 <1 j> Jj'J)A> jt U 4J4-J U^j jijAjjdSjJij -Jdjlij> 4j j 

.CJ-U4Aj4j 4jXÎ ^ 

GodoftheGaps jl 54 jcJd 5 ^^<jj»j 5 jj 

jji <j4>l —>u4j (J'^j <bj—> (jjjj—j4Js ^4j“j <5 4j|j (jl—U j ,jjj4ji_C. 

J o*£j b J—^ ‘-^—^ :<( J 4 *s J LrH ‘o ?—JjjSjtS jaS -Î4j <jaSa—Sa^ 

jLUIj (L-*î U) ^4 J|jLjjj j4j ^4j4jlA4V4j jj *ÛJjjiU ijStjjjA^ 

45 . j454i 4 j4j jLj4jjj>jj j»4j‘ ^L-iJU jlj4j . 4 ij4jjjjLjL ^jj^l IjSîl 

l^ ^ ^ ^ LUî^U M 4j4J|j5Lî 4j|jjj C 

^jLTj* lS 6j LJjJ ,Lo (j4j4ûjjji 4j c54j «4 jjj_J j_, t6 j^r 6i ]jJ 

* oLs > HM &**)> 4*4. 

^ oil4> urt4-,4 *, Ijji. ..j*;^ ^ -|c, 

4*f tJ *_ 4. .4^*^ ^ ^*^ J. 

I 1 j u J ^ L - U >>• U l^jj S j*r ’ rf 4Î 

• - U *V öL .olSL M û( * mU ^ 
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•~^jji ûjUoj 
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^ v **4i jlljii*4jJi4j 

tf tftt-J*.* Oj** ju j j 

Jl> «>- ^ tf^ljSJ.j J J*>j, -oUiO-û J ajLooIj > 

* jLijijt .> ^UU *, .jL jljjf j .j^UjU ^jL- j tjW 
j ,j*jgri*-,. 4 <> *, j ^.jiiijfjj M ^ja; i, > >jj. 

.I^îl^ftjbjjj j ^IS'öijLi aj ^îa/AÎl 
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^Jlj J-J jUöj*Cij£jöj 4^ öA ÖJ4Î <C>4> jj ^jS^jjU .IjujUjS' jJ 

,( ^^b 4 * (u^lj4î) oj^jUIj ^aS' a) .jlTco: 

••jOL^. 

liljöj*Ui 4j j<Ul&>i4j J>j M ((J>jj*j*£ (J4&JA& J>j^£ 

£jJ JL~j]j fit, «ljjb ftf *T ^li'lîlj 0 ^ 4 ) ^40^ v. 


"^jlj^u" ej J|j_>j4jjAj J j «^—j j£—^ 

;&j^JUJ 

LT-^aJ (j>jJj*_*«i j 4JL45 Cj jA_«/4J J^—wCjjXJ ^AjtjtJj jij—» (J-'U j 
U' Aj'jj^ Mbj j£ jjS <l» .«u-J LS-^y (jUîljJ *Jjj-« (j ^w lj jaJ aIiaSL «c 

j CwU l£C-M.A i' CJ^S'öi bU' .oljj t/AjijU bêjAJ Ai' CÇU^ 


'b *4 JJ-< '- J l-^^W iS'JJ^ ^ .jA—AO-i a£Ja» &XS& 

•cr^lj (i^JJ^JJ J ii-A J-J J LSî^lj 

(Jjjj*ijjj J^L_L>6j jAj ^Jj-Jejsjjjjj “*jIj 4 j*a5’ 

V V V 

‘jLA J\-> ^ *£(Jjjiy v ji aj^jLOj ^^SsJdij 

ûjj—> j*Ub |jai" «c5^Jj£»J îdj Jjj—JjS” 4j4jJJ_4 «j»Luû jA_w JuJ . 

l—£Î4j 4jdSêjiJ*$ jjjij^ IjJ4jbj4 m/ ^£ö 4 ) 4 ^ 4jûj4j|j^x) 

4j|j4j 4*JLJ ! J^OfTb J j. ^ j4. I _. T^ ^4j Aj\j—> ^JJ—^ 4j 
4j ûj4JJjI / jl>jJ^ ^S* «<-S*Aj 41>ûj j 4 jIj j4£ JJ^ jIj4j j4>Jj 

^£jOb4j ^-j4j*if jjj 04 jIj4j «öj4jöjIj^>j4jj4j j <_j-*-Ol j 

^ V 

.Ju j^jII jLSlî »jAjli'AXi-Sj (JJJJj *j . jlIjS'ftAAiOAj ji*20 «0 ,Ua5Jaj >Aj 

v ’ 

u-xJ j CwJj^lj (j^ Jaj aÎ jpr oI^o-UwjjXj .a*«U j*Aj JU 

‘OjAiUo-ejJAj J Cw-J Jji jC (_£» J_jS «U aS - a5Uaj j>LS ‘Cwîljj j 6jAJ*jSjj 
Ai" .CwJLjWj^A A 6 J“^ .oLi'jUb .jA^LIöU j o—«jjiU ûj>Lj 

v 

<0 jLl>L 6j AwOwO lj (Jjjjd .(jj-feiAJ (J Aibj-> tyjj-j jijiwJj-iO 

:4^ •OlS'cO OöjAj 

. 0 jl-J^Jb ^j<0 öj 4-(->^) ojjJ^ ^ j^j^ 

•COjJöjJ^S* jlS*j& 4 ) ^Uw4Î OjjS^ öi 

.COöJO^jj^ öJ^Oji^ j (^j^jJj^O ^ ^jljU'ji- LX j ^uj 

.ojlîli (jLjLj> jLj> o-ij^ ^yULwL 


\V“n 



^ .û*5L.si jLiiU L t>j .oIS^x^-aj ajUao-a: 

I^D «j»jb'—^ ^ "b^ j V^j (jLL'jjijA/ *$” .co^l jj> 

V 

i; 47 -'“Oêi J cyjj-i <^^&j si J # J 

,4jli>> (^JX 4 * (J—Ji ^ .Sj^.A^j'^i'Aj JJ^JjA ^ji' frj&J 



<^§0 ûjr C§€> 


Anthropic Principle 

U ..(JjLjÎjIj ..3 £ K )b < & I-4î3 û J <4 

ÖJJ^J^ **f <4j|^ jl. <j 15"IjA ^.T, ■ <*-9 j Lj|j 

J-j öj^^pLjjS aj w-o jjj£j £Ij L^ûjjAA <c*Jojjj aJ|j15^j> ^^jjLj 

V 

£~Zjj~< jli'L/L JJJL.Uj ij>L *>JJi A>, 4 J A * jr> (j^Ltl 

!>j4Öjj$ja£ ^ijSCL-wjji C-—CjaJ Ls-Ç>wLlL 9jj_>j<*A -wL 4j_ 

.cxLlj j^>jlj> J Ij$LL JL;j>j#i .(Teleology - oJjwlj 

tijlj^ aS” (9jdjdi'9i 9 jA) C<_>4> jLS^jlij9jL 4_4 *(LLj* 3 ilijA_oljdj aJ 

V 

<^j£ j * jlj^^JUj—5 *ÖjA^Cj J ^A^afrjAA 4 j * >JJ^J^ ÖJ J—5"Aj 

' ^ V V 

jl—j j jljJa^jd—«, j_j jl —öjjijiS jJlJaj I—04£> <b jL-Lîj 

jjj gUj j L—>Jj5jLfc jAj <4j Ij jL—Ju j<ijfe iûjjJuljl 

j A «.^ aJ 4jaSDaj *^j4u4Jb I^Jj^® IT4. ^ m J Jbfc U jIJJu jJ a5^ 4 J jjj^jcLS^ ^£4 j 

^ V 

j—i C5—'Jjij'U jsLUUj_> Jj-L- di' *Uj (jl—îLo JojAj .(((jjljj—«,A. 
j 9jj-b*L-l>AJ <*j9j^_1 j*-Aj .^4-jLJAj OJj-js j ,JLjJ Aj oLjj Jojj- 
• ( ^LjtJj* tj- yj r^ ^j i ) ijLJj* (^LsjUj CJ jji'ei .uJljjj *^j <»jjs£ ^jo: 

V » 


<jdiL_» 4 > j* J 9 jj—ş (j-di' j.Ji' 4 j "Brandon Carter - J aj J L_S' jjjL—îljj" 
JL- - Ij^IT ^jSL’lj J ojjj jj&ç ^LL j_i J'LLIj ^ .cçjIçaj 



oj^ CfC> 


*j jUIa--’ j*~"^ *i (jtjy> (jUo i\xLj\£ oUaa a) 

«Fin e 




ine-tuning Argument- ^yj^jLft Jaj» 4j aS' .oJjjsila lij-> J>jy. 

• Öjl 

V V 

îjj j<wjaJ jLJjji ^jL-*j; jLS*4jbjojL Lîlj 

V 

Jjjû^ JJ*** ^ iSjyy coj^» îaJjjJ jj ijjjAJju«> 

('i^ojJs ijjjj^ c?jLj cSjI«^*-aj‘0» j çLLL a 5* <8jLjfo<o ^isjjA 

Tailor- Made ooljjji l-^jy> >Jj^M bjjh^ ^4*®-^» :aJ LJ.jJjS' 

_J ^L-fc <0 jjj^j^ oi>9A_Jj)> ; «jUj—^ I—asjjaa « (Y, «for man 


(n 


jaS'aJa^L—j j ojj^j^ <y*-?-*' : —-'JJ 5 *< ° s jL < ’—*" oWj'— 

UL j j jlj34><u* j»Aj IjaS" «sj«ui»9jjjjj <jL»jj yLj ‘OjjjljljljS 

jUL./jLj jlj-^Lj oWj ^j-ujASjsi j_» ijjjij^ L ^LS'«u i LjJ 

IjuLJjjijA^ ^isU aJ Ojj* ^J^*3 «j*XL j*jljJ6i OAJLaj .AJjjJ 


j J<- U j -1. (Y ♦ ♦ A -UU) Sir John Templeton crUo* ûi> j> (') 
jJUx; _îSf^ j os-JuiJ ii9jljj<uli - 6 JJ—î # J->^ c^4j^*4 u j*— -5 


ja; ^la_jU j_, .(v'L^j J-ijJ tr-îVAi- jL^«o J j ^L^aO sjLo^b 
(jr-uLu; ^jjlj-S' LsjjA^ .j999i Jjy> <j*>jj *< oJj^ tS‘olj‘»-ijiJ : 

.Jjljj«u>li ijjA—Sjj jj^-ilj *3 

*J «*jj;U ljL_"The Stuff of Universe - ojj*jJ cn>*J u '' crw^ ^ (Y) 

>0 tfjL. j John Gribbin c*tJ LJU) Lij^ ^jj^ ^ U lj jji L r--j> 

(Martin Rees 

.Freeman Dayson j—iL oL> LjJ ^LIj (t) 


0§0 tol***! 


<y-> l " l ->" ** oUj ^* ,j4j ' ,c *^ 

j iU^*. <> jj ^y lj ' s ' i-J '** j4i 

_*_, ^-l* J,j*s .,*-*! ^JJJ c/ 4 ^- ** ^ J ** ‘ UjjJj ‘ ? 

v j 4 îL*M.d i j*i <uj-î Uja/<u- ..jLsJjf ^U’-J'J*-' J 0 L J ^j<j« 
*SLÎ*j J tj LUjj» £-J* *i .£,Uljjjij*- ji OjjJjJ^ usutUj/ J.U*, 

Cjjjijif .jUi/.s u^ij jljjj Jij-f •j^.t-' <J-Sl“ £?-* Jj—*J 

1 ylS'L-L ,.J*S jÇr-J j-/jjf ->~itjJJ 3 ‘-JJj- <j‘ ol JÎ>. ** ^JJi 

IjJjjjj*/ J*îL«Su, J*/J */ .•jLJfr-JJf jMijJ uSÇj~U C -Jjj- 

(ty „ v i * t 

(r, «John Leslie - <_// jlijsjW < /j— 4’A3 «b*ilj*5 c^^»j ^ 

J û jjj« c? Jl5'LwL .C*Jj^6i c£j-> (J*î*jir** J*4 ^-4 ; lj ;oi l^ :C '^ ! ° 
.c4Î6i ^tjjsr jj>J .oL'jL Ujjij^ ^^j 

v 

jji/j 9 ijU c /A i *Ujj-J 4J ((OjLşJ jJjij^ ^“Ij^ ‘*i** jl-LjJ^ ‘ U P» 

V 

J 6jIj 4_^ lijiC^ 4 j ^jJjA-ö />*> (Jç5j> ‘jLj 4 ^. <u *d (jlj :6j^L”eJ^>> 

jsjLL' j jjjjjjj 4u»lIjU ^jljj^ o lcciJj^J .cJ/LîIjLjcUjS' <u--jjC 

v 

CL/65 LL .LiÇj jLd /4j c/ ^j> jljJ <Uj4£ <ji/454j > 


^j/Lî OjjuJj" (jj/jJ ^j—'The new Story of Science" «d (N) 

ol__ <lT ."George Stan Cium" j "Robert Augros 

■®jlj/j®J êJjOLj^ 

The - *uljL i 6 ■ ^ ' ‘U *j-»IL*^Liût |*c jjLj oj^ (^) 

"Artfut Universe 

.LjJjJ' jJ c—Jlj jjjJj—JjJ ^jj_«_ij^j : John Leslie - oi-^ (H 

.Y ■ ■ N - "Infinitive Mind - jjjc-c. .*,** ^jy, c c£>jL 

.cçjU'a*/ jij^LjL*<u*J 






JiljW * 4 J^ 6jLi Y 

l)JJ* J ~ 

O^ J " tfo^jja Jt 

jl^ JI V H ■* **»-, <4 ûLil, î^-L-ijtf 

^ 09S^J4$ ^jjUûjLU 

Sir Martin - 00^° oi—»^Ljj^ >Ujj 4 j ^ûjj^f ^UIj 

Jjj^’ cr 4 -* ‘ ,i((Jus t S|X Numbers - 9j Lj >4i 1^-» 4 ) «Rees 

^jj^ljöij^ j 6kj <yjj~-jji Ji oLjjjj^ IjaI' sjjijSLjU ^ûjLj 
r 4Î Jj-i 0 ^jLiOljjl' &j£y >u ai' <6 j4jli' 9 i ^jjjj ^j . 9 jjJJLL. 6 j 

I v V V V 

^4i«<4Î (J^jûjli j*4j jjjij^ LS^JJi ‘ti 9 j*^ (ii* Ii4j| jL—4> 


4j (j* l."— ‘«‘; < L)4A) 0 j45*ûJJ^S' 9 j4. L . 0 4j (jiL jjjSj^S ^L-i" Ij»4^4j 
4j 4$Jj_> .CLjjûib jjjijAi' ^jjjÇ—Jjji (J jli'4i-Lj5 c? i' ûj 4** (Jj^XJjjj. 
l^-di> cib- ^ (J-LlP' >LûjLjjj j (jj4jb jjjij^f ^J^ ^ajj ûj4jjA 

.Lxa 

♦4 

v 

Universe jjjij^i' ^lj^JJ « 4 J U oj-jL ^ûjLo 

ijl^jj jt£Aj .(ûjl(.£L&4 j 4j) ûj4jûjL Jjj ^*j 4 j Expansion 

l4-J> ^4_u4j OJJ^J^ Ilj*î Ol—5L j*4i W '\ ‘xN tiûj-Jj 4J 4-oij—S j»4j 

<yLiU4Jbj4j Ij4j *4jIIjjH >LjJ 'M *X> Jûj-jj 4 j jUj^f^j .C^jûO-SLj 

jL'ûji_, J - 4j J jl ii'ûi 4 —L- 6 ^ jj^« $ 9 j*—£^ 

•öjj^ 4 ****'-^ 



®-—- oy? 

v 

J>\£aZj—Z jL^-aJ^L- rJ (N ••*••• c£ ö >-0 

j*4j jLTo J^L-^A^aS J jr —*»JJ$ J—i ' - *- ’ ' ■ *ljii jm6jA j < 

• ^7 L^o 

/ ^ • 

OJJSjaZ ijAj ( AjIjj-> j-**S Jbj-J *sA.Uj> J>jjaSjj Jbj 

V 1 v 

^öiiLo jj-> ijAj Ajijj^) jjLjj jL-jjaSaj .öjjjLoii t-L'jL’ t 

V 

(^OiiL^Ö *(j+*bj (^J^ Aj jji&$ öi ^£JS 


O^**t>JJ*J*£ ijj^ J^ {Jji * 

V __ V 

<j*Ju ojj^j^ I ja5 «^jIjjj jjLj 4j4jb Ll,mJj (^oj^J 

’-* * * V. * ~ ~ ' ^ ~ " r ' 

6 ^ O jiOLmimkl d} <£ J 0 J+m ' Lm+J j Aj )j4j i 4 j I J^J JL-A JL öj aJ 4j «Lc 

r * • . Z •' • 

•OJ 

IjaJ *4jbj^j c^ J J»j ( LM) jij (j-^iji ojjij^ ^ö 

* V 

V 

sy-i* ^ (**^4j «Jj-Jûi >Ljj fi J - U * ûi-J-o c/4j 4j ji.£ 

V 

^ Ajli'fii 45" c/4-j-jijj «fijl^jjL- j7jj4j ûj 4j jjj jj 


J ‘I-LLû^XI- ^Aj ^jXi'ljl- - *J Cs 


+JJ 


ûijAj ^ûjj <£ 


^jU ^LS'ajI^L 


i L$ Ö J^ 



^--OSO Ö>"- --- 

G> *' 1» 0^»j~-aS rf-iOj J*J ^l*, 

>jj ^ ^~t' -^JJ^ jlj-p J ^jLl Jijj 

^ rtjA S - Z ZM& J4$ ^jU ^l^So «0 I 

* 

jjJ^- *i J •*~>jj*> J4LSj*Î j\jş 4 'jjjS* 

7.0 ^r^J^ f 45 J 4 ^ 45 > ( the efficiency of hydrogen fusion) 

<0 |^ jei uXa-S'Ujjj j ^ ^ }j45 <4j Jjj, ^ 

t^jb^ b 45 ‘> r Wj oW 7. • ,A aj4j1 jj-jj ^öj-jj jl. 

V 

.oUo öjjPj^f cSOj ^J^-J'U, Aj ^LjT J ! vii ,ijli'4j o. 

r j_*U Ijtf •.••V u jL s ^4)4 4 1j^j •.••*\*r # >jj j^.^j- 

ji-jjA^Aj Jjjjjij^f 4) jj^o 4Lo j4 f 4Aj ^JjJuUb j jjisid 

.L»£4j (-5Lu>jj jL 0j> |j4j ,4 jIIjj. 

.''’Electrical Bonds ^L-oLjlT sJl _jj, j43 ^ ^ 

A l f (jj-Xfc dj j4$L LLj Jjdf jU ^oLT 

<5 ê j-ij L"4 t w S 5ojU ojj-> j4& .«>Lij jjj Gravitational Force ( 

(j4jlo4i Lftûjj4fe .öjAj\S d£jjjS jjj jjjij<iS (liêjiA jji j» 

\Jii\j Lj Jj>Lj ‘öLfûjjjXji ^jöjbdi ö-XjL 4^9i Jjiji-^ij iJJ 

V 

• JjL y^jboi 



Ojk" J Û J^JJ! 


oLj j> 'ÖJJ^J^ <jiLjJ <jt^***J Cs** : f4*i4Ji 

4j jLjISLjj ^J^JdJmj jlj—> J iJJ-JA*>j JJ* S*jtr~* ^J—Ş <öjU>J[jf 

•b»£4î jLj jj^ 

J **Jj?£ *JJ*^ j*4j ^LS^öjJ 4^ «»j4jlf Û^ CU>4>- ^J-WJ (jJjL 

4j (Ûj^j 6j4J ^4 m .?>45njL O—J^S*L 4jJJ—; SjF^S 4 ..T.I.U 4j| j 

J J JJ 4 J-i (^J- 7 < _ r :'-5'6jj5'iJ J-tJ^J J DjJ-l^ CiJ<S-J_j 4j 4j|jjJaJ 

V V V V 

• d jbl£ I«4 jj> c^lj^ ^ 4)1jLjjS" 

oL-^j t^jJ—SLî jL-»d^ < L M h^jj ^4j| jjS >4j JL-j 4 J ^AtyI jOij*^ 

V V V 1 

^ V 

ij—Lj û'—dj J ÖJJ^J^ ^‘144Aj4_«, <jlj4j 4/ tJJj'CiJ J ^ . 

, ijj>d^4JJJ 

^öjj ^ ' *'^4j .b^f4 jj4j 0 fij4JwJ4J 4 j ^jLS* 47Ltf45^> 4 ) 5j*4,f 4j 

J (q jj~- j cijlj 5*) »^L-o i*4^Jjj4j j-j aTIjI ««> 4jjj$ja£ 

^jjb d J jJ jŞ jLjIS^öj^ j 4 j15vJjj4j *4j jA&SF 4jj4j tljjS* jL>l5^4^Jjj4jöj$ 

• v 

•oLjj*j** (j'jj^j^ 

j4jfc 4 J) ji4j j4A j^4j ci*4j \Sj""{ 4j OiL-a >LS*4^J jjdj 

< ^ijlj'-~î’ (*^ ‘OJJiyWj jL'^'^jP^J' 5 4 (J,4 j (J' 4a 

•^4Jbj4j4j L ûk; J öjjSj^ 

<jSjI-- L $JJ** jl—r4jjjl^j4j ^£4 SjL—/ ^j —j j 45^4Î :j>öjji 

4jjj 4j «4j(jjjjIjL—j> jL L , > hT . Î <j»j4j (dj4îJjjj—wrfdi I^L—jIS*4JLoj4S* 

V 

4j) IjjlSbjII—% j4j jLJ 4 J ^j^jjJ—jL ^Li^dOj^S' jlj—*J ^Li*4**SjL 
• L^öi4Ld4Aj4j (jLSLöjj (j*»Jl5 *&j <bo4j (^JJJ (öj4Ljjj> 

4j .jJjI^-J4j ^jjLw jL ^öJjöj4j 4jlS*»$ öj*Jji <jiL*jL îj*4£i*j 

m Ö jj^ 4 ^j0^*^L {J$jd£ j ^Loj^S* 0j4îLyO /ji^jöjJj >4 j ^Ij/ 

** V • v 







£ri*i j ojjSj-S <ux> J^>yj jj^ir : r «jlj> 

Jji ^ “Sl' Ji J^ öjij^ <£*>< uJ^L' .jjjDiAj jl<j > LLJju b 

ja/J 4 j4* ^JS*i ^LIjj .Flexible a^a; j ^IS'jXjj^ jl jZ 

J jjL-i^ J Cj&Jj+L^ J û-^jj-L'L j ö->»—i'iî a) slS'AjjJA ^jjLf^Jjij^f 
^JjJ J ^Jj-i ^ 4 J DijUsA-uj ^Lç^SL j_j .ij$j 

jL»jr! .4ÛjSLL~« 4^ ‘<_ 5 -^ (L-j-j" (jJj^jjJ Aj öi;jL5’ ^göij ijjl jAj 4j 
, jy_jLS'4Lij4$' û'j--y tS-^Lji cs-ijs*^ <^JLfc4j ‘ÖL>»»jji 4$" CJj4S’»ij*i 

‘“W ^AjiiiU »ji> ^Lx^SÇj (^L'ljj 

i^O*^ <JjJ~£^ £-—& j C -—-0-w 0 jjLj jj_> j j — L jjJ :j»4>U_Çj 
J^jjj (ji'je-) :**J1 jaJ .sL4j DjAjLXj jjjijjj' (^AjI^Çj 4 / .ijji^SLjLi 
oCj 4 jAfêJ-j)j .oLSjlft .(..^jLaj (jjL < J -*j4S' <j4L - tiL*>L ^jj^Aj - 

** ** V v 

dj jjjij . .brij’lj J ■'..$*4j j»4) i-S'ajjaa <_ y . — » > jJ 4 J ^j-SLjL—j <> tjJj—^y. 

.lijidJ jl_jj<yljj4Aj4-- ijP-l-i öjjSj^ J'JJ'.jS^* -- 

JjjJ ^jjjAiLjLS” 4 j OdjLa—j jLjej4iijjjj ûLS'a^SLjLjL A^LLiji 

juj jlji«,u» Jjj-şJb j*— 4 •jj?*< f*i 

x\\ u jL_iu j>? ujj ju‘ jji? u ..jjaj-S Ij-UjjJj^ 4 Oj^-Jju 

Jljj.. .u.jjuf ,j_J» >..jU X Oj4j.j jluj. .JjUuU/ 

uf-JJ* *< j-.jlj« UjJj*f S 5 * !C ^ 1 


V. 

4 ) aSLjLjL Lj^i ‘»jLçj <CjjL» ^L- 


ir-»Lîjji jtî j <^ji—C (iL-jjji i-i iijii 


\<\oY JfL- 4 J :John Barrow 0) 
</4j.jjj»j^ .l^^LyjLblj 

jri* ^ .4J4» 





^09 9 jb^ ^JSJ^ 5 <?$$>$& ^ 


v 

4 Î <W^J J>Jj-> *4 j\j jL-Jj ^j-ijy* ^ljlSL—J4 Aj4j JLiJiS' 

^aj“L$So (^jjLaî J ^jL^Ojf ^s-ijj^ ^jSLrfU^ejej LgJ*; Ixîjjij^f 

V v 

.^ljjJ- ^jSL^jLoL ja—J c4j a&aj Jaj .jLj ^IJaaj^ Jj ^jj^ 

jLj ^IjJaAjWx Ji L^jAj jjjijAS' .j*4 S'Aj .OJj^j^aJ oL’-*’ JJ* Löjiî jljAj 

V 

c^JJ-i H 6H ‘öjlj^eiL j»L j-jj ^ijtj iJ^j^JO^ij •jjfc' Ji J>^H ‘L 

.olf*jkx; wjjLJ- 6j jJ j o(S'ox j j:>jI> j oLj 

w 

oi' .Aj’jjijji' ^WjjL-wJjS'jL jj^aAJ > jAj ^gjjL j . 7 . 0 < j b — êj Oijj^ 

oLOjS'jOjjX^ J ^jljöjjSwX j> jSJaj tijjljfjA^J ^jljöjOJC j (jO-JjIaXj 

V 

<j— ^jjj 6 ^ <_?o—-^ jIjûj jûjl—> a^ (Jjj—« jLJa-jI—;< o iCO —^><09.^ 

ur 1 —iJii 4 J LjL>Jj5' J^ lSjJJ ^HAH l-^L'L' ^ •‘Si»J*j‘^L> 
•CJjêjjio jL j IjS'öJ (jÎAjljAj <jj4j j jjjjAJ jL j 


♦♦v A 


Aj#JXj 

* -y 


LJ-iij^ < jLuj-ûj ^AjAj*^ jji j*Aj ji J _SL'^Oi (jiU 

•tijj-f ((Strong Anthropic Principle - >3 aj jj» jj jUi' 6J L 

IfÎAj Ai .JJJ ((jlj^ (^JjO (^^Jjj)) ,jojlj4Xvöi 4j ^ÖJAJ^L^ jj (J i,4j»4j f 

.((OjLaJ jjjijAj AjIjAS' .Aj 4A> jLjjjj Ajw)) îCCÎoi (JaSL> 4 > jAj jj AjojLL 

(jCJIjjIj” jlS'ljASc_^j J *j (j-jlji (^ jOÛÇj tS'6j) .Ixöo j4j 4Î 

^-^LL ^JJ-JAA ^L AjIj jLx J 0 j^GaS' öXoj (J jy> (jLo 

J Ljjj u^jj-Zj** <«Teleology -^jlx— 4 j4j»» oj<gjj^ja/ ^‘j j j--j j> 

^43lj jlS'wÇCj^ oijLi (jXjjjj jj ^ .(j4™j|j ojöjjX jJ 4jöij40 

^ M^s-ofc ii ^ j .jjjjLi^SLli ^.Ljj 

^<jIj A, ûii/ ..j*; S jji_i>*; J#jaJj _, j_, 



oj~ 


bj> j jUo-jf 


ijL^L u5" 


6 i u^SOi? 


} Jjj>^ * C.JL*-, j4j ^ ^ 

jji <£*1* 1^-î^‘j^si j ûljloJU J 

" •‘«-iJ>» C5SÎ—Ji 

,JJ ^ < ” 4 ^ ,jl * ->^ J ^ 

V 

^oij^ ^JJJ U-ŞJŞ tf\j* <U olj^ -U^ ;fi 4S4j 

&**' ‘cJ*-^’ 3 C^b ^L" <4 4 (How? - =t5ilj 

^) t/^.^lj JaTJ 6 jv„>J 

.Jjjl^wjjj oj^ J ojjijJ cSj^j^ ^jtob aS’ 1<4 _J bi'djjj (Why - 
JJ^J^ l“ J ‘Ûi-^/lj'j-S Jlj tiJIj ar ...jj ajJ^ 

.‘"jjtt/j 

C?J ‘(j-Ui'-' b-ajojdJljJcJ jjj j<c ^l^l jSSjj <uxî 

jUîlj tfjVjjl^ li'Sijjj /^“4 •( jjljftilj jljbjLij uS"oj) cJjS'U jî (jj‘>«î 


‘ *'•-*«» J ^»5 ö -ij < L—« .* l L— ^ djLjJ^ 1 4^ <mS> ,m>,‘/ &S S Ö__J AZmmmUjJb > i 6 J djj J -« <1 IJ. jj _ ( N) 

V v 

j^5 ‘ û a* k$' a*j t du <XJb öj j ‘3—2 ‘U-JiL/ : öi dS 

j Qj) Jl Aj Aj> 1 j t Ca_XJL**J ö a 5~ i ■«» j fiU.-w 4 J CuwjjMi 

V 

„ öj 4*715'öjûjjj I^a5*L*j> j 45 *j ^lm» 4 J j So 

V V 

v 

o 4jL—*L*J4 j j jLi*j> jiû ^öj —^>03 IjûL ûuJ 4 j îj*öjji 4*iöj 

jj^jtj-> ^4-î^j)j-> J<L s ^Ja <U*“)S ^j\S J-sXj (i^JJ^f 

(J 5L J L5'ja jLiL .o.uj* ^Ijj^ Jh ^ •i£+i*jj S ö jWj^ 

j ojj-^jj? aSa-+*aS (j jIS' aiL! j-^Lû 4jj-i »oL^jl5**u **öjj j*<L ol5'oJ-iJ ^tj 

S*SSyJ Jt5__ oJuûL^ jL 4_**45' j*-0 LJ 4 öj4jjj—;jj5* J ûj^’jxjL-L 

^ÖjLjjj f, ,^ M * , *J *ulj j4Û , 4j ( ,-£-J L-5Lya jLj) (ijt^j—^ (i^tj 

jlSjjlajjj oj-uiu aJ fcS**U l>£4 i ^’ dJ ‘C.i‘oJL 



<^fO OJT 



V* 

JJ* 


! (fjJL£~») J c ~* t6 J*^ JJ^ 0<£t4 
L? jLl* J l5'4j «4U*jjIj J Cw/4j<Ay« ^_Cj 

“, .' -. . ," > , . * ""4£j3»j£ 

j Ljjjj<*j ^ ^lj»jlj ^15^4—« (j-ûaJls^j jlj-Xj J\jŞSjj jjjjLi 

v w 

LJaJ j bjj-j JoJ tJAZ^bJjZj j»A^4 j di* .4J6J4J j*«U Jijijj 

CSdjl^ c^^jV (_£«U^4j1j (jJ—Jlj «UUm Ij ‘Jji^ *J44 «u4j4* (^4/^4, 

.bjjijf Jiy (Jjj^$ 

J (^jLj-i' c£4^lj J ç£jl 1 ■ .i4j4«a (j4j|j (,— - (9j«C——aI j) bjAjiJ L - >> tSjJ 

J ^4^? .^ISjj* tij> tiJJÎ^ aJ Cr^J^ Ji 'ök*j*>J$ jUL 

•4^jjS' jjj jLj* jjjJJb CLhj (^juLL 4j jJj*j«(j Lojj4jb j jUjLj (^jl jAj 


‘lw-^; Jj-S’* ilj> <yjj^ ** j ^aî «L^jjj«u> 'pûSS- 5 

v ^ ^ 

^Jai^LyL i wLû*oJ J C UCj 

-5 ûLj 4j ûL( <Xj!J> j*4j VÛjIS^ ö JJL-uwJ^Xj ^ jJwU <CsXjlî!i 

V 


j*4j d£ jj—l 0*45” 4j jl_«r j4j .1J—îLjj çJi\-£ 4jjS' 4J^_wj«0u4i J_lidj 

V 

JJU)j> (^jOj4Jjj j4llf04j c^lji. (J0j4j ^lji t( yjf J jjj4jUu <045'jj*j 

V 

v 

j cijj^ c£jW** ö j4^JjLiû 4j ^j> «CUw«> J 

V " r ^ V 

v V 

oLj4J^j4A j4j jLT«Uj_^4ij4j .i^3Uj4— 6 j4jj_j- ^_j|j 4 j <JjJ>. «£j <j> 

4 J «lj_ölS'L <J • jj£jjJjJ4j (jj» 4 J 45L> 4j Jjjjlij«Uj <0 I £iOwwU^jlj Ö.S 
cyCu ^ ijj^j^ ^jJ^J j. (j^^jljj. 4j jlo J S' j <^jLL (jL'ftjl ^SLuj jji 

v W 

oC^ljj^ f4j jL_S'«Uja4£ 4 J cT4 j 4J-, 0 ,jju_$«U 6 ij4*j fj .lj4Ul_i 

•ojlj—L «Deists -j£jj*m jAj)) j I^SL^j*}? 4 j j «jjj^50«^ 


J-JtS'ojlaJLjf c5jjj 4j oL_>4jejljj6A p4j‘ jl5'«u t Jl < _-L 4U»I_î W*j 





>L2-04j / 




^ -syW-h ^ *i .i^ tjrf 1J(J/ . ^ ,^ l4 
JW>" 1T '* >M ~ > U **>+* JoL^tf 

JJ,öA * ^ L*jj < - S ^ îl - JJ-^A li> jSJ*j .olS'UjlS' 

p j ‘■^ ljAjC ‘ ols "^ r ljOj^ j{Zijtj jH J^ 

.oj^.ijU'J jU Jj4_« Cwij^, >irUL J 

, oLjj- Cfc-; ^ ‘ls-^'j^j^ <Ju;L-, jj^dj, (J> Ij>> 4 î|| j .cçojêib 

• / > ^J&J A .mJ O Luj L 

•• *♦ ♦♦ •• 

^ ^jljc--^^ (^ej-^loJcJ >jjj *i ^J^ < L i L Jji j»<*J 04 JL& 

jlj-^ A ^ J 4 , JJ 1 -^—Ç iJjjj J^.jjj J tjAjtS SiJ-T (Jjbj> 

. »J ejL’ jsj^jjjj 4j OftjL<0 >-Dlj >jj^ji J >L 

>-* JJ^ ^ Cj-A> jjiLj oolj (j5yjL jAA (jObi .IOjLjS' J 

jjbjL .oLS'si (>Jy> er~~U c^JJ^ M 9 J Ll: -4> ‘»j^"^9i Jjjzj^ 

o'j-^* (ji-^'sji^ 1 - J ‘Sj-^-i s jMdL’jtH) 4iJ> d J** 

^jJCÇ^So ^Li'^jjjjju" J aLjjaS" J>ji£j~j** L <(jj„LccLj ojj j oiiL 

/ 9j Laa j (ij^sJCj) ^ jis ^^"L/o L" <( r ^l/ ^LjJ) ^jij^ 

tfJUJ J Jui4*.j *JU/Î jj*J* ~ l ylS'*j'/* i jO i j > 

•*►«,» Jjj » jlJi&S J l*> >JJi ^ J >JJ ^ 



4 



t/ 




i , - . - < . 


' - ■ w 

b45ö5lj<lJ 3^3 <lJ ^4 jû943jjj^ 


jL^Aj “OA* JJ 5 ^J> jjJO e jL ^ “HL£-2L 

• 6J*~JJJ$J& JAj ^şJj aJ jj£zU4j ‘(j^‘4dLWj^ J ^yAjliji ^LaSL, 

.öjlJ-T ^. 7 . t . l L ^JL^a^Jaj j jjjijA^ j-i CJ—oJlj erdj—' (jsjAjJCjji. 

V 

bjL- .(jAjUlj-Xp-Ajb J (_^jjJjL> jAj jijîd^ ^ *4HO J . (jL^ejJ' 5 cS^^j 

_Jj J (jLc^Jlj .Jjj-o u J‘wL‘Lj .otfei ^Jljfijê-wj jjaa& c 

c £‘UI-\JL>AjU j ^j/ijL> j*Aj ^ljejj^JjAj ‘OjWlJjJ* (^L. 

% H • ÖjImLiL* 


c£j-^ A, W ..,i j jC j Ajlij> (^jljW i£jL>‘H ÛJJ 5 J^ * j^jljjoi ejûjl) 
(^jjj—j c^jb'H (VL^^jAjL L$ejAj v-5"ejjAA * ( j-- f J ^LTaJajL (JsjaJAJj 

V 

a— J lc. .4—Ul (^gJL-g) (jgA^ajA.-- qAa.Xj jA—w ajojI jlJjAjli a5” <ej « UJj j->6$ bj 

a^ ^a5L__xj ‘UjjL_5'j)jaJ j ^—1x5Ja^5Lj j j-Jja£jj jaJ Ljt *( — 

.ajIjûLI jJ 

« h V ♦ 


jOjAj ‘LjOjL ^jLfAjAjL ^4 j5L-jL aJ jjj^u (^Ljji .AjojAjjAjaJ 

V 

a 5*0jl jAj jjijA^ (^ejAjj*Jj> JijAj jj tOl^ûi jLaC^IjL jjjij^ (jj 

v V v 

j <y *hLh> ^L^aSJaj jW/aJ . jlçii jL (jjLJa ejA5L (jjjûj^ j jLj 

■' ' - • J jA^JLtf (JA^ajI jX^/uL J jJj 

*r ..(j-iî Liî ^ (S4-4 (J-^- <3j <3 jL- î<lIj_ 

' ' • ! [ci 



j J < J uî - ûU- Ijj. u^, 

^ - J "S 24 &H (^î. oU>) 

^AÎ js—b j ^ ‘ > J‘ i ~r« öjjj Lîi-I t olj,3 ^Lsj^ jLu, 


CT^JJ^ ^ ^sjîjji jaJ 

J^y^J AZ-irl** ^ bjAjç jAj <Jjy» ^UL 

•*-*$*» * 8 * C-wai4j jL»jj| j>J ^aL j4JU«U**»Ij 


0 a 


4 s - 

' V*» t t \ » t l, } J* 


yp ** 


±e t 


«£ .** * Ş 


[>u] „ u!t.. 

;aSÖ [|^»ljjt] l/LiJ" lS^‘ 4.^ > cfji*“ L>-~ 

Ojilî > *Aş r>îi fu fÛJJÎ > Jjjfj >j% 9>UÎ >- tsiî iSil 

„ >*$ fJ-S >uj 4jit >jî 4 M\ f4J >> fij % 

l '>„54?JÎ3, j-Sf fi=j>U3 ç>is >il j. jiii >=J >> 

y,—Jj*) ^IJLJ-Aşli j iSjljjLç (JLS’aSÛ, 0> fijU. c— ~t» 

ii i$ .oLJ’si olIrtij-Jjj (5 Jl> iJ« jjA» .tjAîU,jjjjj Ijjtîjji a) ((jiij* 

Oijii AjAjL jji jAÎ.^AfJ jij^jj^'UIXl^jjjSiJjjij^ 

îl J> & 4 fii ÖJ^ Jfi öjUlj 

• •« 

•öjjjAÎ.jt~* »j*^i* ^ <jijO J ö< S ’* i 'c"' lî 
»4* j (fjtjLî) (jiA)jj~ö J*##-** ‘ C »jj-> ^ 


<^gO oy? j û j^jj* 


v ■* 


JjUjl5'<L~5'^l» j jlf jjj j4/j <J*f PjAjU4> J J 4 -^ (j^^öijj*- 

. 0 jAjaJjji^jf *UlJ Jj 

•ÛUJ-^J^d -H <_$-( jL>^) J^ ^ 

•ÛdJJ^M* JK <j-°JJiJJ^ ^-*AuO ^ 

^ • 

•( j^ej^JJJ ^ ö j) ûJ'^'UJJ^J^ Ji Lf+r^Jj** <y^^ ^ Ö JJ^ 

v 

4j ((jJ— J '‘f <S öj) öi ^JC—-*JjJ jl—Oj>' 4 j ^.S' (j^&J^ 

• Ö J^ (jLJj^L) 

•• V 

N, • 

(<Jj> ^) *f ‘cjdjj^U^ j* j 4 ^ <_rj^‘ 

V 

v 

'rr’lL —liî i 3 _Ii- j o|) îe-J—^ ^J-S”<OAjj tjXjji-** Jj—otjS’ a3 

5^14 ^ifî , ^ ^ oeM 

o*>% oyUJÎ jii- j fgj-Si GjJj C^î iîil 

[ol^t JT] ( '’( w j\UÎ v'ifr Uêî SSiŞL yşş lli c-Iii- U UŞj 

** 

iJj\j‘H J ÖJJ*J*f L$j\j~H Jj^j^i AjLÛJ ^5sjjJ>4j 4j4j1j Jji | 

V • 

V V 

<j-jjjj J olTöiJJaj ijtSjLj Ji J J-J4J. ai' ij<£t$4SjjLj L>L JJ$ <J. 


J j4—.»> (JjJ^jjL-t <J j l^— jjij J «/L 4 J -Ij<Lj î4j 

(^4j*1j 4J AJu-JjA j ^jj L ^L^4j' J_> ^.Ufc jjj ^L-LJ j *fj*j 



, .i, , Ij.U *< jU'. ,1 ,i, 

■J> HS ” - • , -’V*4 jj> , tJ4j -i_sr t , 

•o 4 ^ öij<JU<u.*oa 

jj ,>Jjl) olH “ jb ^ *t *JU.^ JAi I^ 

6Lil * “ J ^“ ^ , 6U 

.>> - Ö ^ J ‘ JJJL - Ui -• l> ^j*, J^l* uu 

|jjlr* J ‘ J ' J “ Î ^ (ûO-SU) oi.j-GiUj- j iL. 

jUL^ j o«-*< 4 »- -<c*jtf* sS^mh J<S*\Js 

îCjI^ e JjiaulJ<*i jU. Jj 

•(^j) lij> 4j jjjjjej^ 

.(Cii>) öj*£$jJ4j ^öjAj J^jö jb - 

v 

.(^U?l lifc cil> U) ljJ> ^bli 4 j jlCAjejlj - 

v 

.(lXîUw-) «JU--j 4> 4j ^jfjjji Aj J liji. “ 

.(jUI olj^ USi) ^ai'^uluu 4j jUxajöjL - 

V 

OjJil — ,.1-JÖjU*lj (JAjIjAj ,7.AjjU ajl—_5 ULqj li 









^ 4^ ^4j 


^35j<sJ 0 bj 


^yljûjjjj 5 0 bj _ 

Û^ 4 *#!) 0 * 3 ^) 4^0<l> 
( 0 ISûjj4?4JJLjj) 0 bj ^ilSûjj^ 

ogdjlSûjlaj <U U,ljj 4 j 


IJ44JJ<U) 0 bj 0 ^> ^a^yljûjjjj - 

ûjjIû ^y^fjj^u Ip45<u 
jl5dj>4§ûA*j3 ‘.pö^j 

$3*^J :^4&* 

j154jI>öj 3 Öjö^ûJJiJj ^ljJd^&j^ 


oW y ljÎ4Aj<l*rf ^jtföjŞjj*) - 

(ûj jrLdJ ^ISip- ^'lS'U 

V 

0^45oj + ^I5o4A Jj 4> ^yljJ^jd^o ’.pûjjJ 

CW4J J< 4 crlJ^SJ 4 ^ 3 vSJ^i^ : f‘ 4 J , 9^ 

^lSo^jj ^û$4j5^J9j!b 

jbood54j 0 b<Lol5 ,.45<lCaUj^ B 4^1iA ^4)40 - 



#• *a> 


, - îf , 




“* " L« 

JLy jlj^" 


L»j 3 i ,ol>JS9-»jO 9 J&jLS ^jaSoj dioçj 0 gj a5.01x15 JLcjî 
W LS«1-dLj s IjdS s 4L,jdS ^l^SL 4j ^I^Ju jo»4S 4S ,nJjS» 1^4J 

'CtfS-Vr*} ^bljiLaj 4J 04 j134j 3^44 

Q\$yi 

g4*j>6* 

jjbj lS 4 ^ 4 ^ £ ö 9^9^ Si 


,.^j> ♦,b1 

jJU 4^JLTgLwwOA^A j 

J öijlo aJ CL^JjS' )S j»Skj t&JZjls t)kj Ji jlj&jk* 

j4m+uA J ♦jUwOA^4j îCJ^S'oi 4wwljLXj Cwrfb jji (J"k^ <J^J ‘Oj4jj4jaJ .jjwrfLj 

j jjJJJj jjJIS jLjl> <u Ijlc; Ai',(( Biological Level- ^JljoJcj jjm L» 


ûl^o^eJw_LJ jLS'cL^O ejjLo J) O-ÇÇöeijei jjij-° ^ JJ-LlJ 'j* :<u "'j ( O 
J^»'jOj4j j jUj) O-XXÇkêijei JJ^-Llj tr4JJ a J-* ‘(°^ 6J ^JJ* 

J<; Lî j^ U .ejAjtfeijjJOjj lS' j^ tijO ‘( 1 /^ 

.[jL,U ^j~ö<I .ejLJ^Ojeö jb'vi^ J u 5 *-* 5 



--ogo öy? °§§--—-- 

j J»jk>« û^* j^ 6 * .oLijU .j^L-LL ^aSLluU*/ cLj&ş, 
U^JWj OsjU^ UjjjAA j jlj6j»Xij ^jLjai 

jl^sij^ JaJjIj j-j jUi/4j aJj:UU «jU ^ cZj o .^t^ 

Aj>jL j4_«/ *jIj_> lj-Ljj J*i*i}-l ^ c '"^ <-5*J^ 

aJ jhJiJL^L <Stj ij>L . jjj-D ^j-^j'j^ ^ j'j^jJ^ <_^4 -^L»jS 
Pixel l5LL--Sw jJa> aj jUL jtjAj iCJj jjjJd<£ iU jtCu J <ua^j 

V 

Ontological - ^l j<&>j-> L» «j*»jji ^j e J-*i p^ 4 * .ajjjLgiLj 

^jLLt 1 ljj •" j C— M&J j LL j4j aJ sj«uiljA< jLj (^jjuL/L .((Level 

jlj tliajU/L j»aj ajlj .CjJ 4LîLJaA a £ajjj jaajaj j<Ujj sj>L a5 *jlLş5j15w 
aj <_5”aj < 4 jiUlJj5” 4 i a5 ”tjjJCj <Ll> ^5”*il> ^jl5”j> jAJ—j IjL *UjXu<uL aJ 
0) *4— Ju> J cr^ S J-J “ U4 ^ (jaJjj—«J «<I)t5'awL**iL <Uj4J-Jjj ajU>jai 

.Genetic Code 


cs-îj “L L?jCjL ‘ jLawJjj ^AjJLm-jjA aj (J«jJ J«u (j^Lo* jaj ( ^) 
(jLjLjJ ^jC r) UjÇjijJ' j*j* j) L*j i &j}^rir* Wti"**** 

^LLm/L jJ t5 -u> t?ij-5” .lijjiL^^L LS cjjji t <d j Jjj <J”<u <jLjL 

(jjL54__-U4aj (_yiUj«Ujjj j {jÇjjj j4_j cj 4Aj4 j j»jX-> itj^i^tt 

^ j j^si <l5*u—— x*j»<u 4_wjj Y» jw ij_5" (jL—JjijT *\ N ; jai'oJj-jjLA (jjL-* 

•ûoU»* ^ tjAXiJj^j^ (ja_M,jj^ aj j L . j 4. o Lj5 jo »jLL jLj7 ^^5 CjJ 

■(JjJ 

V 



o 


0|f)—__ 

.U'jJ jLtjOjt—^ ^ J^r—'Ji j^j (.s-i’U a>»j Aj 0»jL<A_« (JLlîlS' 

♦lT^ v 

4ii L9 JOJ^HJ^ *i j^«5 Lj^-^-Oi IjuAj AÎ jljJjjjj 

'gjjA* jWjj* jlj®j»-^J tJjj*t^4j JJj j*îLLj*i ALjijjL j ^LoJ' 

V 

^u-lî) jjj*^ #a t^tUAAj^ iJ j i J' 4)j J_, cSLWjS' (jLJUL 

utj ^ jUj J ^ 4 J c^j*— L J*jû U jL> ^ .(>tj 4 jjuj 

4j<JL--a> owLeJ— jjL ^jjL-S'oijJ' jj—> t—»tj «j»jL_i d-olja5>Jj_/ 


•jjj4+j4^b$ {Jl^S ^-sJûAL j lj|j 4 j jL j *l$4yui<U j*4j 

-Sulj^jj —l L-j tj Aj jt-jj <j-5La> j—> 



©■ 


■ofo öyr 


5 jbj 

^l^J-^jfjdJJLij 45Co4>- 

„ 0 UJIj fj ..^jUI^j ..$ o^b 4 ^ f*M9 û j 

.cJŞJöi b olj*. jo^-kj jj-°^ cr- 4 ^ ^ 

4) £jj«ub «cJj6o ( ' } ( h > ♦) aJU. jjAjr j,w aJ Jj> ^J 

d (L-(jd<ij dDJ 4Ûjj—eJ j—; ‘OJJ^L-^Sbj Jjl—> dl—? dd 4 J jljDjDJ—ijj 

(fjud »jjj J j-J >1jêjeOLd J L-3jj—* ^J (j— 

V ^ 

L J ^jIj öjû JJjj ^jL j 4 ) jLL>4j,ÛJJ-<J J L^sJj^ ^^-Jjj oL*L5L4J4& 

Cytoplasmic - aJL> *<d cJj^5Ll Jc->aLj ^j^L^ -J a;L> 

^^T^jaL-C 4 J <6j4jL-S%^L> jöjû^ ^J 45"4jI—> ijûjL- 3 45" 4«membrane 
— jLjj <jm L» ^jU 45" «<(Cytoplasm - jhjL» ^jL-j^-jL 

4i\ _<jai 4 ) ^j_ jj*j <jj-J J}\ _ 5"ûj4^5Lj Ja^a) t <(Genetic material 

.( ^ Zb jjj) j A£ IjbjL aJ 4jL> ^jjl5"Oj j>jl jJfc 


öja 5* Aj>ojl>j4—ui 4 J j <Uj jLL Ijj 4A (J j> L4 jI> <_£öjLj jj5L jLû (N) 
. b j I j - . j . L 4> ( \ * m S * ) (jlj—J j4J ^LS" 4j j öj IjL> j—7 ^ 4 jöjL>j 4—*> j-J 

V 

O L» öJ L j «( V <jJL*) jZlA+JizS j»4j (jjj-^JÖÛ ^ljû ^ 4 j$ j4ujjj-î 

î4;l (6jLjJ rv ^45Ljj aîIjVV* r,vr aJ öj4^*j5L>- 

Bianconi E et al, An estimation of the number of cells în the human 
body, Hum Biol. YOf Nov-Dec;i-(n):lV\. (jxl>j) 




((Deoxyribonucleic acid 


Ribosome* 


fPiJ^ 

Cytoptasm 




Mitochondria 


Cell membrane 


t> jl5" AmjAj (N îe j""“) 


jA— J IjLjai"sjajjJj jS “d ( N AAi — 

tfjlj-j-çiî .0** ^ejL^Jj 

(>Uj|j JlU- Ur .oaJ 

J J J Jj jlJ-^»i »j4jLi"A^j»Jj» LT^J 

ruJ* 




^jjS ^ej~-Sjl* c* 4 *' J c^ûs-te* cPj^ 

. J_^jJTjJ* Aj jtAfjjl - 6&k cj 4 ^- J 6 ^ [ -«*** J '^- 

: J #JJ îl|S^ ^i^JuL'i^je *( T :t> ^ « Nucle °tide 

MjLS £-*) J>J>J-* HH* A 

- cSji-rf'j ci/ 4 —*» 6j -*^ «(c^j/aa>4j 

.«Deoxyribose Sugar 

^SjsJû)) aj Ojd-JLS'*^ aj w£/4* ^ *z&~£$ OJte^ ei J^ - T 

J jl^ja; aS' «ejl>~,<u ej4—((Nitrogenous base - >~rj>_LJ 

V 

.^jjjl/Xe j^jj^' J CS* 4 ^ 

^JuAj |jOj4i—JS ^d/Lej-S' ]*Z 4 J .dS'ejj-ilj eijAS” (JAS'^ -T 

Ik « A N ^ . . «■! A « ^ 



'>V£‘#v i I 

■- • . ■ ; ' ■ ■ 

Pbovphale 

AT'lf '-\S L --4 ?■ ':•> *r. 


.... 

Nitrogenous 

.. 

Base 


r 

r^ntose 

i «»«*.*■ 

\ 



‘ ‘ ‘ DNA <S^j cpûta = JuLjJS'jJ 






* *J iS*Sc#& &j*$ 

»J-s *0 Jji 4 J &Jj .—> -A 

Wj^'-tji) ti"4 jj4-oI jJu (jjubjJS'jJ 

^4j ai' «(anti-parallel - 
(Hydrogen bonds) jj_j> 

(^Ajo j wjj j J v>aj ijjljC— wjAj 

. v 

^ Aj Aj £)Lj j & -Lt 4,»a 4. ^ JCJfe aJ 

aja> Ijuj %b 

M MV 


(^ wjŞi) 

,^a£ ûjjjû jjs 

u^ij^ 


.(r :#jli) 


^lîoJuSy IJljjL? 5 ^ c/*i 9 J^ ^ DNA tf^jrfV-3 JJ : 

*jjL> ^IjIj^ aj>iiJjjJ oij^ |»aj (jL-iU .(Doutde Helical Structure) 

oLijj a) ^j-S c-l*I ijîj Lj <oI>bXj*c aj Ij-»> Cjj î:> 

cçJjuSc jL5',ujj»/ (j-^»j^ p*i ‘Sj^LSL l>jU jb 

.(twjiA) (>) ((Chromosomes» 












4il> J jtî <— <— < jl5'jc t ç> <— 


Yf (Ovum) (/jLj j (Sperm) jj; ^jls 4J 454^4* IjSj^ 4Î 
n « Somatic cell - <uL> 

ur-^J^ o^-yjjyjJ {£>jj-> TY' 4j|j) 

.(Germ cells) j4j4Jli» ^-y jji ^aS jL 

(jj-*U f iS‘^ij- > ^ (jJöjbjj ciûiiU il jlj^o ( ^ 5 '<U 4 jl> jAfi> Jj\: jIjaJ 
0j4T4j 4j ((^^JjJjU (JJJ4j) jJ^L (^, 4j jJ' ,CJj 50 JuLjJlS' jJ OJJ> 

(jli'Ali;) jjjlj jl>jl> .6 j4j4j jlJ04 j 
.6JjLjJTjJ (J4j"1^5o jL (^4j {Jijgjj ^ijqL ^ 4iJj> 








44j 








>y ûjLj j*Aj 


-? jjjc jL-jjji 

^_P>» j «Guanme(G). >1/, ,«Thymine(T) - ^u, ,«Adenine(A) 

.j_«Cytosine(S) - 

y ^ ^W^JjhL <JL jlj> ja) (JLj jj> jJJb 

4*0, r*i CSiW^ J^4j ij^ 4j 4j Iji L- J ^jJaj 

|ju fiijj* LS—T cs-^ C^ljJii lj-4di'aj (^s^^j rtj A ^yûî 

^ ,- S j^i4jlj^ v 4j 6 J - (Djfss^-jj^U ^Jj jJ) Cu^/ij 

.(i j XîbjLl) -Sj4j4jlj4>0 4 j - 4; G ^jûl" ,C ^yûL" ( J4i'sj4-«>l J 4j 
(tS A 'ijs’ J ^' î ^ DNA <j —> j 4_**»4J Ja^jJ J 4-0 jS” jlS"4_. C y* j ji>U 4jû; 

V 

^^iS^-cjS" aJ ^yu ^.j <j*w> .jjlj-^lJ (Genes - aj a5* *<jj!^*5nJj 

V 

l( -SÇejj>»J^ tS-ti‘^(j* î U> A J*+» iJJJijiJ <_yÇ ; >jjuL -Ojj> 

w y w 

(ii> < C)jS'#A (j^yjjJ jljSCjLi 4j S jUj <_jLjLy jj C«_jjXj (jjlylj 45” 

' ty 1 -^(J»jl—«j tj-04j j--> ^j-yjjji .(i Mjs—i) 

jlj4A ^ 5 -*" (j4^jj_j 4jLS”sJ Ijuljj^ 4 ) J(jfi jLoL ^j-^XJLyfc (jjiji (CJjjJsi 
,4i4«> #j4_Dystrophin <jjb 4 j jl^SLç*. ejj4j>j4jt ,(base-pair) cLr-Ojj> 

• C>JJ> (jjJL T,i 4jl/ fid (J45'4jjjji 

j4js .j/fijuJjjt ^jL-Jlj (Codon) jjij-S' ^iji—i j4_«4) jLS'4^> 
j-J (4 )j4j) ij_S* jS ,iS 4j C_— t . j 4j (J-Cij ,j—’ 4 J AOLjljjS* JL£jjjSj-£ 

V 

c—ij? .(Encode) j^S'sj jl—S' 4 . - 0 ^aj 4 —*$j? 4 J cS(— xS*4j —i5jljj4A 

(JOj4Jli44_jj iS ,jJjjO—«4jfiifij4S"4 j4j uS*4_jJ—<4jJjj 4j (j-*jl- ^ÇCj>4j 

C‘j^>Jj)) ^LC^Lj j_; iöj^S'ij-S' (j—tj^(jP(j J (jjLS'^JjijS' (jd-C‘4jjjj 
j*4) vJ'^jfijLsj 4 J L*:aJ ,jLS'^o;j^j .«Peptide Chain - jlS'sj-oxj 

»(ö ^Us^vj 


m 



(û :öj 1 U) 

j jU-AjjijS' 

V 

^JjirZ 4 J 4 ^J 4 — jlS'iCUj 

v * 

* c£ û j-*^h 3 * cr^ -0 ^ ^ (jl^^jJ^jS*) jl5^<îUiJ-Ojj> 

♦* V 

C^Jji 

V 

Aj ^ ,jA$U<Ujjlj (>Jjji tf*-jj< Cpjj *i jjj jtSUe> 

V V 

j»j 6 jljJ. ^Uaj jlTajl^AA ^jjT .c£#a UUJji aj UU ^^XftUjî 

:(*\ JOj^) 

jd-^AÎ jAîUjajS' jAj &j-+2yj ^(Transcription) a jJj^J -> 
jL£oW* er^Vjji aJ (Coding Sequence) bj^jU ^o^j 










êJ 




/ .(DNA) *) JLr-î aS'jLj - 

(messenger RiboNucleic Acid)mRNA- jau<uU ^ u» 

V 

J ■> -> U j-î .jaSUli J mRNA _ r 

(JJ**S* ajjj 

if^ûS^LJ A. .tf4S,35Sjl_S r Aî 

jU cr -U‘ b 'oî- s U J J l - s ’*i*»ti *5j>> i.jlj^U (messenger RNA) 

.Cu/ooÎaa Jj 6 jaS'jL* 

V 

V U) cJy/a-L^ cS^OÎSjlS aj J Ij-j^jXjL, jJaJ -r 

X t/OLî 1 ^ ^astts -45 .((transfer RNA-i jej 0 jj/ ^ 

| 55 / 1 /oa ^jjj j^ ^jjjjjfe. ^mRNA 


A - 


J a -- -^J- 5 / Cjd-*-^JdJ (J-Xa4j j 

J 4 ^* 1 <_si^- u4 'ijij ol—44fl> (ji-j-aJAj «*£” .^jlwajijjjjmRNA 

V 

<( Translation- ^ öjlSsJ^jb j»<c ajjj 


Plasmamembrane 
Nucleus 
Cytoplasm 



(i:e^p) 





^b-u jö^ //aj 




<^§0 SolfcO* öy? 


& 


0- 


^^Jj-rryj j Cf^L^ fiA \£j£* i *i O^ “^j* ‘6^ Ij .£ 

v 

dJlj-^Oj j*<î .« Peptide chain- ^juLo jt^Cj)) ^jli <o cJj&j 

-CrLy» CrtJji *i J>\*M 

L^jj fii ‘O jjLj jJj l^L^Lv tP^jb*—* ^ 6^‘Sd-L’bo */—*yj -o 
jrti'J ^Jljjijl j>>Çj fi j-rrwj j*^ <5 < o fi jbj o^L ‘6i> fi -^i loiLj> 

•cA&t cJjji lS 5 j^ J 6,/ fi -^‘O lSj^'S’ 

V 

> tjbj *J l^ êj iftjljAjj-j^j-j ^Uj &£ Aj4jL-oj jAj <Lo<C 

'<y‘SLdJ jA^j^Aj 




Biomolecules -(^l5öJj4^öJJUj) ^bj 

«c—Xjiji' OejAj (^0 0 “ tj OiL (jr'LS' jU*>j]jjL d 5 — 04 > dj dJLjej 

v w 

^j-^JdA di* ^jl> cs j<*O>0j J ^jjejftjdj (Jijdi” 

tSbjb jeOJjj j«j ^djLjjLjlj jdj jjjjdA j djdi'djl> (^eiiloejLjj 
djL_jLoj«LS j*dj ejdJl_jjLj|j j»4j (^_jj J £‘Ccx- S iS* <J* 

v 

•■ :COOejJ<0> 

.dTdjL ^jir dcJjL jj c^uj jXj ^jLjlj /jjdi. 

•-H t s^^j ji 6^^ojLjj djjLd> ,j6 jdcolj^ -V 








^ 4 « Ribosome- ûlf^j^ _ T 

M C ~~ ijk jU^Sç, M jJt 


<4 


J ,fy}—‘- ^ ijdS ^ * î ûs—U is>j*f JtJ4< 

The strongest » u ra«-'ls uîljtJ-y yi-Jlj U—3 L' if ,cj/ M jLjjî 

•((biological molecule 

^’L^ja* j ^"L^L ^<0 4j ^LToaj^f 

Ujjj^ ^LTaJU. ^4JL^5L ^3j*f joJ 9 jj4/ J (^LJêili 

^0 , ^U' A J>>JJ* J-^«J ‘Û^LSL lSJ^ J j^jl^ öiiL ^Ujjj 

^ Ltt J i-4 uPj 4 ^ jljAA jji jLS' AjJj'L- j 4A « lY) ( jl5'«U i I^Lj 

ÎC^jöJJLj 

: 6jjUjj5'6iL> jljCc jji dj jlj6jö-Ujj ^ajI^SL 

IjlS'jU jUa3 ^jujL 5 (^ 6 jLjj u^jI^SL) Genotype - OjlLjLjj .1 
DNA —jLjJS'jJ —îJjjjj ^^ j sjljjij 


0 

J ö 


0<L*idJ < U'u4fj_». ,y<L jLj ^j-jAj Ji' jJjliiLo jAj :jLS'jJJjijjA ( \) 

Ljj>jJa .6j<lJj-> jL* .uJjiêijsA ji-ju—lj êjULuJjj »jjjL 

ÇUIjji. j J_ Z>iZ sjtj .(j4>6J_iLj U—j4> JtJtjLj (jîLJ'uL^L 

.uJj-jlJ (jjjutjj® .(^U'JjjL aJ .jS'aJ (jj-Jbj— 

i“*-Ljb ^ljLf Jjj .jjj* Jş j>j u- uVJv« ! bU'‘ Uj - , « J y> 

iL ^L ^ .bjLjLi jiO « J4 ^ lj ‘ î J fff 

W iSUJjLS- .ûUf-UiW ***< 

^ .L îj- 4 cr^*** 1 * J jiJ ‘ j5 ^ l_S ’ ^ 

.cJjS'U ^ oj^JO^i j 



0§0 öir jv^Jji 


J 7 J J ; » j45'aj4>«j aJ OAjI — jsjLojj .CJ/eJ__ i jL i 

.cj/ei /'‘iîLç j c ' m '* a -S 

A^jlj/ jUji> j*Aj‘ :Phenotype - oajUjU>jj 

V 

^j'J j VL <_jjjji j c**. Çj </Uj />j - 

V v 

j»<C ./<*_C ^JûUj_**- j jC-Cjj jj-> / 9 J 4 j'^ £ 4ij'' 5 /^ «CaUa> - 

•j/eij&j ejAj*l5'Aj*jj>jjA J *jijV ^ tJ^-J^-J 

J^ ijjj— 11 : <_jj^/ijUji (j-jj ^ (Cj<*jI— eejleje) ^ejl—oje <^ajL_g5Çj 
CjaJ|jj jA—i^Aj C.—«ei <jJjîeJ—>U; >tf<Uj—^j^lj jA — . ijJ <^aJ|—Ç jj j 

V V V * 

^Lö<Uj 4-Lujjj O ^mS"bj öi I^Lm*>^j) 

v * v 

6j^_mRNA jfc tfU c£jL^^Jh i£jMj 

töjöj-ll .ÖjtfCjjjl jmS öJi j»j^L JpoUu jU ^jL^<Loj^uj^jIj j^-mu jJ bjûS jL jlj^J 
Macromoleculese jjaT ^^1 oJaî ^pjAf <>_« jljejejcçj <>-çL <>Jlj-Jei 

j >Li?Lc aJ <_£JJojL (/jj ^ ‘ j/eij^-dJ (j_7 <_£i jA 5 jljljAA (JjLj<Uj) 

CjJjsi - RNA<jijAf -DNA <_£ijAf :<>C-|oi IjjLjjjjjjj j >Ljai 

«(AjL5'ejjAS' A _ —^I J i —)Aj Oi jAT (j^^jlj^ Jjj^ jtfçujj^^ A^> A^Aj) 

''^Jjp: j* 4 -! <j-AjlijA5” j*Aj >ljjj <_£J'ojjAj 


JjaJIjj -4 


RNA 


ûU^j^ (jj'LuUj 




V 

j >L jjo U jL^J 


(^ejLjj ^ajIçScj 

(IjS'jLjUJ DNA) 



.(>9<litSûjUj <0 U t5jûj 

Y . i JjlS »1 *£ AlL> jSAj atj 

^ T ’ - J u ltU-* ^jîj* 

^j-sv ^ L - S ’* ;li J J—“* J DNA^ 4 ^j 

sf ' 1 ' •” V,-1 =(^l> CijfeJi j)j*» '• • jUjUj) 

^jl/ijJbt.t 

f*J 

,c ^' a ->> J ^JO oU; vujj * A NHû ^j; 

ijliXj ^j-DNA j*H Y ‘ ♦ (^^SLjj 0^40*4» !4 j4CujL 4j 06j1jJuw u>jASt> 

y) H 4 J^^J^ J*^ ^#;. #jj ^AÎ .sjjU^ii lijOli. u > * j<uj4j J 

0‘^dj J jLai'jcojL aS' .sjjj^f ia^jjj ^jj> jij4A (t.. 

• 1 JwL ö< sj 

* 4 4 =j*^M fUUU ^ Jji ol/jL aJ j u5Lli <sj ai'ajjAJ# jJ 4*C e 

^ bJ*JjS Jj^ i^öjjAA J AiJlfe (jij aj .^j^f6ij#J ^4.* (^ijfji^ 

(J*J^ ^rrrij-i <J‘ ij LF!r J <J i J^j-^-i jJJ 4JC«jL j»4j .6JJJjS"j>4J l5“^^jL 

} J <s> id s jLojj cs-dj ^ ‘L —«0 Lj Sj4;-Jjjji.Cj4j (jLsjiU-MY 4Î jAjfc ^suUjjA 

.6jL*JjJj4j (j'U^Jj' 0 Jj^ 6 j jL 4Î 4^ (CJj^eJujSj 

^S^ j4j 4JLU4j CJj5”ajJ4* JjS' U4j ^^UsjLjij j 4 j ^jJ 

V 

sCJjLJ V 4A> cçjijjei - .C.D - ^ ( sr \ *) ojJlo ojJlû 

A 4) oLj ^ylS'dCj J ULCu j 4 ft) CjjS”sJ 4 fc L^jUb BitS U \ * jLi'4j4jl> 

.(One Byte CjL Uaj cJjêjfsJuL 4 ^ .cJjiLj Bit 

,C 4l 0*jJ5'j*^ L» 4 jjj_jjJ j_j <( j-j4iL O-JJjrJ cr^J^ <Jjd*- J^f 

V 

jAj6 Lj>iêjSjLjji 4 ) Cûjj 4^ (Sjjj/j>4j L^4j L^jj ût^ 0^. ûi 




^ lS^'Lo^ 4jJ 

jli^- jAÎ CÇÎeû <j4jl JÛ<OjiJ JAÎ li e J^J ^ *£4j*£**J**M öLsjaj M | 

6jCC-Jj \ SjL>j <u djL-i'^U ‘CC—J^SJ^-Si^i (X 4-î 

^JZjjoZ CCJljî« 0^>~J j> ^^ ^ J V T *> 0 JA«, *\' 

J ^AiLojAi ^jiÇ>4C> ^Lîljî ^ .Cs-^oAAj^ j—J öU*>^> 
ijî# jaJ jOJU .CC4A >0*j> AJ IjJjy JU J ^J^J 

V- 

.SuSjJ J\~&>**j*i Lii* 8J lT^ J Jaa >_ 

.oISVllj jAj> j j>L .oliLjjli' jlc-*jê<u j jIjajU J*± aSLj aj 

‘ö'iL^.oLO ®ji^i L^^^i J A ~’> L^L-jj&J 4 ^ (ib^ 

J^ **>Lrt *& ö*jji S*J*^ ijjsJ^JJ* LiJ^J^ ÛLr^ 

v 

^ V ^ 

j4i dj tftjjJU jljAj JajjJ U>L .öjAOj>Oei (jJ lS^I/S^VÖ Li^^ 
aJ aJjj_J j-j) ^gOJjjj cs -£jû J a 5' LPoS^j lT J jLp^ i< ( ~’ w *dJ^i (ijL 

V 

^Jj4^ 4j 17 lS^j^Jj^jS J^J*# jU C^- 0 ^ ^ 

4 J ! U a» j O 4j d ^ L^ \ # A^j^j I j 4j t L.* w » T .^. o 4Jb 4w>.»Ji,*.j> 4j 4 j L=w^ 4*ö ö 

.olieijjj \jJ^j-şu jjj ^j-SUj jdS' aJ t bajL> jlîaJ <lo<aj IjSo 


ai” .cJi-iO oL' a -Ç-oAj Oj ^s^—^Jj i aj ^ jifj^js ^^SJijiS j^ 
J (0-ij/oijJ.dJ Sjî öL i ai'4 jj4a) j__a (^jj_> J jLJl 

.p <Sj}-> ^ &~*** ^ ^ n s*j-t>Jj jji jL-Oj 

oL^ejLj ACO r iAş .( 0 r<\) L <0 (ûVi) ajLS'ei jU<L'jC i » ^L 
God is here to ^ J *0 *j4i-î*> ^jO L #J ^_Uj lt 

^/aşLSLj Lo^çJ aSLj^ <(t>jjjJ ^jsj Thomas R. McFaul ^jc-j .S 
L ÖjL-jc •j*S'* i * i AS's^Oj ^ ^j^J .cj 4jtf ^ ji/jUjAj 

j, L?dL-U ^j^j-T ^L^J J ^ I j*fti 0 L JauU s^j Lc , 

AJLTsi .) ejL^j jLcl> ^lji jLoUjS' ^L*i*s Uesjj^ t( >OjL 

Cj*C*J> .("V) L*aJ ('" 




LS^JJ *U 4j Aj^j . f t 

* V <L. j ... . tr * C* ^v v v f J ^ ‘^êjaJ d£_> 4^<u‘ 

“ J LS J '-4^^fcj<U L>J 

‘*“ iU ‘^V* . . , 

, , >» CT Jj*~0 M , 6 

.,<V—^ ® jAi L CoJ L j6 1 i‘ f'\ \ ,- 

^ , , ,f u:*J-.j*,( NOûjJk^c^u 

^JJ- J u UjjJj4f 

cr 1 *-*'" J /&>» c/^.jU f4i , 6lJiJjj . y 

/»L_. , v . . /i, .. îi m_. 


*'■****' N J «*- J' 1 -* rn '• *, 

,L.« *1 ^-.jj/) ,/Ujjj JU "N. «IX ^^^şlj,u *f 

'-^ j< ‘(jjjij^f 

v 

.IjJ 4A £)<Ld 0 bj B ^jljûjJLjj 


J^ ^ '*£*■&*î êjêiiUe Xj jU jJ jl j J> jjjIjuAj J*Jj> 

^ytuUj^ tijj* j (Jjij (jjjjtOjjj tU ,cJjjeila AjLjvlTtU-j/5' 

j—i jL j'jW j'j^“ cS^^-dJ jij l^^jj^j ji j6j_>djL ^L-jLlj 

£j_JLiT fi> J&yj ^Ljj j*4j .JJjAj jj 4 j4jL j»4j ^J^ 

yjjS'j *S <C<JL ^4^4^Cj^Io jjm-öjAj ^^sIj^jJ^Uj l^JaJ (Jöjaj oI^Xj^J 
^ljLubjJu* ^AJJJI_jj-XJ jAÎ 1“ . j^eA I^Llfcitb *î C^ ! > *î 

v 

^ <t: 'djdJ- J j C^-iUjei ^JJJ <„?—(c**d 4 *’)jL'j ^Lj 

eJu’ejL) ^LfejL j j^L 4 JLjl.jj-^" bu-iu f *î ^ -'^ ^LTei 

.^eieJûLLu «jLj ^jjH.I-^ jb'^'j 

(•jui>jmj otjjj *)) eWj />/* ; -' s ' J * 

j'j* ^ ‘^ ,J ^ 

Jö j^UjöJi 



(ö; 


_OgO o>r 

Sjjjr^6i> a,, 

ÎjjjkIj^ ( <RNA ‘ DNA) W* ! fOji 

• JJJ^^ JJ-^ij ci^ U Oj> 

51jJaa jlj<u* öjöjfijiii ûi> :^fij!j> 



* ■£H.l j» -J4j lju.^4, ^ JtJ J 
îI^Ljjj (JUljjf 

V V * 

^ r jJU j iS*k*j*f <~ C>^j^SLL J ûlS'^jljS' <- 4 jj 

•J> -*>jj ( _jdLijAS' 

:aJ <Ujj" (jjj^Jijf jUjf ,UsjjA> 

^jjj> Jjm** ‘j>-> - Oi>jji> - ^Mi’jî - jjjjls' 

-fi>* 

jUJ' (j^L>C t)W 8i t£j* ^ Jji ^^"jj j*^ <J>J^*l 

^4i V • aJ jîl— j j o'— “ j ^ jjj ^ cs—ijjijAS' (jjj—J J oL-S'jU 

jj/J ».jL^ ^L^Saj 4 J (j^ljJL ^ASLgjU) (jijjjL'jjjjL 

L»jj^ - 6 >jA74Sjljjji (ûiJLLj jlj^ijLa 1 s>jh *i J j^ij^> 

^jjjb :jjj jl5'ajjjlj^>4j AjL^SLj OdyjLLAj <0 .ojAjaj'Ai-ji ^y- 4 j jjLjjL 

•(ö»j) jSAj j J-S j (jL') 

V 

IjiLj ,»^5jO 41 3 15 Jfy 

^j_> ^Aj aT ,CL/sJ> 4J jLî >AjojJj jlj»J 8 -^ij JJ*** 

. 0 > y.*V • — V* jljJ aJjaS '43 Aj'ejêjoJCj 

Cîjji jî J J JJJ J jU li ' J ‘ r 

♦* <••? Lrc ♦ *• ** 


[.UcNl] - 5». ^ 

L " , . | .. . JJJ>A» j-JjL Aj .AjIj 

.lCjjiAj oUjj-Wj ^ 




k\\ k\ 


O- 


O ÖJT C%€> 


J>; ^fjj *£ ‘ÖJ^J : ~ mAj - S J‘ i ^~k Û -3*J lj J H 

l£jjj j* 1 -“‘‘J ob#i V^J-^ 9 ^J^—i Lj— 1 l^J 4 — J ‘r^'— 4fjl 

V 

-jbj-w-*4> «u J—jLsjIS’ t^j4—o4> jji û#jL> ‘tooTaij 

C^J— -^U, ^ 4 _-m«* 4 > .c—»jL*« Polarized Molec 

^SLjCAj j CJj-ilJ'ijlJ iSj**"-* 4 * J e J^ J^ ‘-£b 

cJJuJAj* CwJj? jf^ CJsi^-Jji I-lcUIjJ aJ 4^1—^ij 

c5LJ^jf *s-Sjb *J^ f 4i.(V:eJ^_c)((Hydrogen bond - ^jjj, 

Sjj>t5u) AÎ 4^ «CJ-i>4j6i jb 4 j j*UIfcjjj-jj4-^ ^jj4-jt 



4 j 4 L_>Jj 4 f j jL 4 i_jij 45 ” jji) ( J->JjJl_;L J-jJjf jf (jjU 

jL l4A,,4;LfSL (»4Î .öjöjU 4 ) 4_jL^ jj4;L45L ^j^LjC Uf 

•L- i'îjAi' JjJj 4» (^454j4>j -« 45"jl-; Jjj j^f^J J ji J_f 

^ ^5”4j4jI' ^5Lj 4j I j »oLS^#i j L5L 4__ j L J 4j Lj j L I J-j 45" 4j_>Jj 
c? j‘L5'#ij<0 4jJ_j ,(»uJL> t5 jL i 6jli' ^a/jLj 4 ) t^ASbjjj jA-j) » j 4-» < 

^ A—Jjj4j) #j4i_W 6 ^ l^-jjlS' cSjLj »jJ j *J< ^^5“4j ljLjLj> jl. 

.(^”4j_4A J J^J lj> ^45Jok 4f J>U CJj j4Î ^Jijfo. 




SolfcOAj öi>- 


> J—ij^, iSj\sJ J~ «d >->ijJbU ^Jb4j 


*v 

54 —jiJ** 

0 t/*U> >. ^* 3 •ûjd'î Aj bjlî jUaJ o^jljî AJ> >j_* -Y 

*^ij ^Uja 5 ^lji 1“ .«c-ujo jjj 

^ ^Ai-jj^ jl—1 J—ij j >U—<a> -Y 1 

jsjl jS 6 ^ <J~~. i>i jjj <> A i Aj "W^i ^ JJ* .4 JUaÎ J.04J 

•JJ^tj jU 


-* V- 



o 


<^|0 öj*r Og€> 


yT 

:pa 



^li'u-ijS'L ^jlju* ,0^95 ^jO tjjjM'H lS^'j L^'jj^ j* 

lu>.Jj JLLj jL- jj-fL i,'' (JJ ö j tf'J * 3 J**" ^ j'jj^ O^J^ ‘O^ 

V 

Jrf/j (^jjU •JJJ'O (ji-jUlj j Uj-J (jSUjj-Sub^J O^JaJ j j)jj><L 

v 

,bjjU (JjJOi 4j 6j'jjj— <j£ ^ûjUaJ UdJ (Jj»j ^jjj^ 

V 

>jj-ij? ti^jU jlj> ‘DJVOJ^^ J fi JO l v UjJi 4 - 1 (J. 

V 

îLixS” jLojij 5 O*- 5 j^° (^oj'-* Ji J jjjJOo^^ LSJ ö j lSjjj j 


•<j*S»jjj j^ ji «jlS'4S'ûjj<Lî (Jj^jUjl l£&jöj'j> <a -Sj^ 

V 

c^6 j^j ,^1 ji ,(aî4jL-) jaS ojjj j<u* c? j15'ojjL> aJ u5Ljjj ^rtAjliVAj 

** V 

• jj^ U j^ lSj^ ^ u5oi*i jj»aj jiûo 


• b,_£j6j (j! jaa J <ju>uU jj ^JjjwûUjÛ 0*-^ Jjji^ 

4 jj> JJ^ jj l5j 0 (j^J^J^. 

- (jjA-J.J^JOJ JJJJLu ^^JlJ jS6j ) ÛJjjU Jjj.-UO (_g5U û . J ( ^ 

^L>i cjlu^ _£pj£y .(Ultraviolet rays 

•Cj15%^«dLj j aLjL^*^ 

î( Infrared rays — jjj— Jj J—<LJ Jbj) jJji Jj^-* J-^ (T 

^JCujDi 4^-*IwU (S ^ TÎ^J^ iSj^^tj^ Sj^^i 

-$j£ ((Primordial Soup - *j 

V. 

tjl£*4^*oI-L jAjL j ^-ol J*j4j 4»uljD^^lwO 4 j ^^Lj» 

J ~ Iju^ljjöi j UjO J*-^ 

• «2l j^JLaiL 





s ^ *" W ’ ^ *j> f** 'S&js „ 

S* ^‘ J ^ jJJ Jl*S* ^ ^ 

•Oitdb) cs^ sj<£ j 

cr^ ^ 4jAjLrV ^ ** HjS-dj sj<~* ^LS^ ^ 

j/J ^-J *> 4jAiur u>j^u 

liJ-A ^ ûjajU'ojA, J ai ,Co4jL-.ji ^ai^jU 

.tj^ uli 5 ‘ (V oL ^i ■^tjJS'jj ^ijaf fUjcj^ j 

JJ JJ^ cP^j^j iPj^ ^ IJuJLji- j|I jXJaJ JuL“jJUjJ ( ^ls' 4 i jai s 

•P/ jL/^d ‘(u^ûPiP U*j jlîP j^) 

V 

4 j jjj-f ^j^^-s-d L ‘Li-Ujj 4 jj4£' jai” 4 J aJISw-J j*AJ . 4 jaUj; ( _ s 5'Aj‘if aj 
(j Aj jd J J Lj LT"W ‘A_Jijj a) l5L_J4j ^y'LiX^iLXj (JjLTjft 
.jjjJAjjji jliAXjJjjj J AJljjJ >Aj ^j^AjsjaiU aj IjXf ^iLji cjSLJjj 

V ■ V v 

w v 

^UaAjJuj (jjj’U ^JjjjoLL ^ ‘j~>L j^'jî^ '°j £ Ujd (P^aJ 

j jjj_jAfc aj ^y X —wujjj <sja_j|jsJ_Xjj (jjjj aJ c?j»j (jjjj jA— aJ jUj 

:AjAA jAS”ej jiUi ( _jj*<fl5LJ 

v 

^jL ^/Jj^oa^) ajAuLûjir cijjj ‘J L ' »>j4— 

,(ajA>j^ jLj^dJ 1 ^ -i 'r^ L 

‘(Flexible) 6 j aj^ajLJ' «u°>U^ j*>-? ^ ‘ûio^ Y 

‘ûAjjJL-jU 4( v>u—ijî cP '—^ ° ,5#i ^ 





^Lu^So j_> c*Jj&S dj jJ <J*^Jj*£ j bi^jj^ij 

. 0) {Polymers- ^ 0 » b^»jj^ du^lj^ 

.JjijjJJjJ ^yl J02j*S (j^LlgSL jJ C^JjJ (^dî.OajS' _Y* 

OA^jLJ^ JjJ ^lLdj ^pfiila 

CS J J—jl&Jd^j j3 S bj JL **jjZj fJAj l ($Cj S Jd^jS* 

.eAjUftJJJ ^Jj LlgSL jj .(cSLLw) cSb jLLw 

j jjj-^JJ J <_j£ ^jj^bj jjj< Uj (jSLLJ dj dS” «ejj (jS'AjejUjwLj -C 

1-*—^yljÎAAjA—«< t yLS' 4 ) dS' <frj*— M £jj Aj jljd^ c5 _S'dj|jdJt, -1 
‘b j CwjIjIj jL-*5'jj dj (jjl f tCjjj dwj>|jjdj aijS <CaJj .jjÇCjit>£i\j 

.ej<u cLxa^j^ 

‘Sjjdb ((ejdjli'ûjLj ^Jjj aj L)LjeJ» ^'LLJjU ^Jj 4 J ^6 jd j 
- oLi'ejUo» jLS'ejjd/ d^ljJL eiiU ^l^So ^JJ^S s*jAl>J 

’v 

dwjL .j»dCwdj (jeclj 4jlS”ej OjdSLjdj djLedS'dj ejdj^SL j j*dj (Polymi 

jLj j cj-Cwjji dj*L> L «dwdj jLjL*jjejdSLj j dJbj^f j»<j ^LgSL * 

LjjJLaL (j-«*dj j «Lw*dj j»dj (^ejl^-Jilj dj dJdjl jjc j*dj ÎSolSLjejjl' I. 

'L^LfJ^ ‘‘-i 4 


^LS'dLejdT ^LTdwLwS ojO«l 6 |jOjJ AjJ \ jAi jdif 

djj^L- S.^j^cJ ^jj oijsSLjj (jr ;LS'«djijd/ 0 l^ jjûd, jd/J £, J 

Jd/dJ obL^ ^j «jjSLL ^'LSdLijdf jl^ ^jûdj ^ea .J 

••-■ • Cu ^* r *i Ob'OLeji ^L^So jo bjJ ^L'J 






o>- 


J? J->» uJjJt&i - L~s ^ ji_ ûiA r>v ^. iLj 

J' jLl tf'js-^J 1 * u*jj 'i-ouijj f *j ^ .uirujo 

J jjO ^J-»J - , ‘‘-"“ J j'- ! J “-^'J ■•j^ljjjjJ >j*,jU 

^ j l J'U>4j 4 ' 5 c$—(R educed)ûj>£J ^-S*jLjaJ .IjLJlS’Ljej jLj^ 

* 

&j^j^ ^ J^-> j c«>ijj^> 

j 'tSj^ J^iJ ^S* j£~~~£pil 

•Ijul £bjj<*S ^ j y s ljudj 

4 

J r*_ ~' j~j L $ 6 JtJ ‘d)LJ ^yljJ^jA-w (_ 5 £ 0 ’ tOsjj^ 6jl>JdJt 

J^-lj^ *& tC ^k^ <Jjy.jjj <s^y ^Jj^ J^jmj^.^^ 

•‘ t -iS‘ c C rt^cp 

^j^jJ i&jtsjiS ^ûP^ 5 ^j-^ j^ 

v v 

^ >. ...^ Yj .“ v rr.Y^ Aj ^Sj-fcç ( -^®j) lS^^J^ l£ 4 J^ J-i ‘^jj^ 

j j^j j°j* r* 3 -'WV asi-s'—* bîs* J"jU 

J i-- r ....vi. jj ijU. f ^ ûU- 1 * .*V>«» ‘- s ^ij* J ^ if«-jj*» 

,oLSj ^-LsL* >. Jjf L- C4i« ûUf*So?rf a K* 4 

►lif 


^AJ >jAj CwIjXş Jj 


j . *♦ .v .* ♦, YtY 


oLS'a-wIjj^Ij 

V 

<0 r V> .^“Jj. 

-■'Mjşfj.j) • 


I«J J*SU .ûjj*** u : V‘ I ^‘ i ûtfWjV °’ 
_ ■£« ûjjsu-^ J * ' Ribozymes • 

^ »***^>“ ji 







U-ş J J ( ybOi>-’ ^ 4 -(filri J< ) Cryjj* 


tyj>i 


. 0, ub jUj^ *j\y£ f'U oj^jUj^ j, 


jA—J 4,U'{ l jLjL"jJi'j-J .cJsj xT -OfjAJ Uiijbj-*. (\) 

,jj i_T<o J 4j <u i l_ { »jli' ^/jUj <^j-fc <4 jj—* —(Jb--.ji')jjL ^jjj 

.LuUuo jL_ jaJjZjj 15 <jij</ j jljS— 4 -; oj^-tiJ^'*i *i j ‘J^Jj^Uj' 

A-JjjjLS' ajLjiO <jj-> »j<L Ij-jUj J Jj3 ^LS'ejjL jJ ^JjŞjj 

jl—jJêi U«J— *i J OJ^ »JJ—^ 5 UJJJ J^—' -LIj^»0-JaA jl—S'ojjJlg^KUjAj 

<^<u_-j)jL aj <_£_JtjU' jj^ljoij^ > jj; j-^Jj^j •(Adsorption) 

.ajIja^Uj ^^iLîjU - (jJb'Ojjj j îjjj (j'OLgisj/ ^jJiJ&s^jj} 
ê jA i A5'AJL«iL i ^ULju.LjJS'jJ ^uJaj>j UJJJ^ IJi^Ljj f AÎ 

- .... j- ; jU»j aS" • jjjjljL> b»j-L eJJA>j^» .jj^o- 5 j/<*-»jiU aI 

Ajjjj.ij-H .Sj/jb j»A j jAjdJ .CwJjjj »J^J “j U jjjAJ jjj>j (_/AjAjl> Aş 

j_: bêj-U .ijUjei jjLj ( Virosoid - jlSj-u j—jjj(£) jLjj>«—-»jiLJ > 
sjjLo ^»jAJjj5L-i Uş L—aj, jLj t £ij4S' .Cw_ujû ^»jj (j^"j/c_»J 

jlS'oJUj— jjjli IJu-LjJIjJ aJ .jj—şli ijjjo} (JJAjaLUjAS jLJ ^li'uwus! j-JL 
1 _x__xj (jS'ljj—> (^eiiL-o jS'»jl_; .ijiu—jji )a-JL j> jjjo} “L (jLU”>» 5 j*i 

First Prokaryote - ojjjl—J’jjj j* d i’** ^.ojt -- •j'bUjASL—JL 

^Uji" a-*u .jj-ili^, Jj»j j*— "U (t>U»jA__ UjL ^AjLLUL" jjoji^kj) 

.Aj"<U;L- (^jL^iAj ^aSL 

_ jL—5"jj (_^aJI > .jAjjuoa) J(... w jj__şL Y,V (_^AiLj__j .<l»aj (jlji>lj 5 

^jijjj IjS'jJa—baj .(\:»jjU) ajLS'<u;L (jLf<uU<u_jlj UjL) Eukaryotic Cell 

j_Ja> c5 _Jj/S'aj (_^>L>Jaj <J ^ftjJ AwsUjjJ »AjL l> j»4j (ylji^j'Uj ji jijLu-' 

r . J J jLoAj jOA-JaSi .(jÇrL/jj jlS'A-jLêjAw (_5"jL AjU> aJ jljl_*> (j/jjj^ 

(^l_;|j aS" .(Endosymbiosis Theory) »j»jl—; <J>\ —Ujj 9 J—- 

JÎL- Lynn Margwlis -yJ/jL <j-J ^'lj»Uj 
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ai^-» "Jutfi, -u. j r *s ^,*, 

♦ I • - v * a • A v - 1 « i. i cr^ . 

J ■>** '**~**‘~‘ i i J-jU J4Î *, 

"Jf oUIS-^.j^ ^u. jt ^ 

J .Wj* êW^-vJj** *JU jJ ^Ij-uLs joU oC>« .ji.jj, 

^-jU ,*f .jtJUjî *Jl_i J_, oU/i_j»j A ;lJ' jjLj. jLjXJjSjoL. J.j 
v jp.«J 4jb 

j*î LftJjZj^J^ 4* ûW<> • jlS'd.Jj^L AjU (jd_oA j ^JAAj 

^tfojljJ-Jjî ^ .oli'jU . JjH ^jly^ 0 Ljj .j^SL li^jwTjj 

jjOeji'H “^'-î îj^-jxdj&ljdi j_j (jL-Jijlji. j dJ'LJdj bj*jujj5 ^djLi jUdJ 
îLijsj 4 ^^ ijjj^j-ir! *-t ojj^j-rt ‘‘-j-i .jj-jdjs IjlJLjIjJ jJ JjJij-* 

v 

Öj ö^L 

^ yj . J 1 —j J uSu«-i4j ^öj.L-oj* 4 oL-^L 

*Ssm—> A*a<Lt . öj4jj ^««,> jS \xS j\j 4.> jL—S«iJ tli^UL^ j j^_ .* 4,^ t _*> 

.ftj4jL ö Iji"jL’ (jûjöj&^ 4 J 4 ^ »c-^'iLjj jS j LjjjjS'j^L jL ^&jLojj 
^L> c5^4 j jj (jL5"^jkj^Jji) u^Lû j4ui u5"jL S 4jû jLoj 4 4 jö jji ^4 j 

-öÖ J J^ 1—< jS 4 j (jL-jûj4j • ( J L_5" 4j jj j U jj ) <j!jij j—$* 44*3 47, ->*)lj uS^jLC 

.CJ-^jöJ jL f ’4jL> ^XjL^jö4j 

W V 

sj»j»J_ûj (j>sij—i uU ‘ûCj jjljJ*fcjO< dj sj<C_Jj_SLî I.A-J*ajjjsjlî 

jLjlAjlS'dj jd_-dj: Jl-- Oj-_JU» 0 ♦ ♦ (jdiLj_J ^SjUs j—J jl_S'A_w»di'dj 

- SjdOOl_4 I J_jLjli’djL. ^J»J -«>• jj' dj «Jil -ûdi'jL lj«J (JdJ^ jl-5 

•ûjLr*^ RNA World - <jAî <>U jL ^Jl^r aj ULj3 r «L ^ljij^ji 

v V 

J4jd- sjd_. (jdj^jU cs :LS'oijd/ ^SL-L J ^jlj^ *:L4^> ^*s 

.ojlfjj^dj ijiUdJ (^djl^SLj i_5LJd_oj 'Ş fi*j >c~5*j}j Extinction - jjyx^Aj*} 

jd__dJ jSJuJil J*f J djajUU yj SJ J SjjJj/j>di j-L^Aj^JjU di* 

^UL..t.;,j-v r J UL-U'ju .jî/svj—- Ji^j-Ji ULJjS jJ U^ûwîjL-î. 

.AjLsdju-djv cr :li'djL- jL ^j-j-jlj 

L^jdJipJL) d_, .(^u öZ-S jI—j) ^ij^ t^jLJLIjj^ <>LJjS .ajs^î çpU 

•otr.ju^^ tcy U (RNA (jj^>L: J ^j-ij^ ur) &&~*P J*i*k»j*f 
JJj (j—(RNA J ^^XsLSa—) DNA (^ijd/ ^UiLj ju ijo *-*i 

^ •(JuLj_iS'j t J jUjJL ajLTsa ^) LU^i-us (j— jS j—>îj _ ojj—> Uj-">Ij s 





... v. *)sLsf J> W**J**- cs^ 

jLaJ ^ ~ * 

^ rf^-î ^ J 4 — 4 iUJ ^ ' 6 L 


■Cr?jş, - 

J .jU^^Jj ^rb -J Mj'-U 

.tf£*iji jUjlS'.u *< •^‘U'.j.sj 

^•L^bjii-^ *..jLjjiij-> *j »jj j-i 

. c ,lS-*_ ! j.jLLf *JU *J Xj^jij^J 


«O* l—*L>- «lÎ ^O ^ Lo «Cw I^j û ^ 

<i>Lj ^AjUly li4jL> ^jU jLîJ ^jL £hjaÎ ij^jj 

S^.jjj c# Jd -<l—J ijL-ûJj rfti* <J>(lj—;Aj Ajl_> jl_J tjJul 

.(DNA world - ^L^) cJ/.jJ** £,^4*^- 

J ^Ai'tiiL.Ai'jU 4S* LLLj^.U ^Jjjuij^UJu Cfij^J-f ^-UAJ .A 

JL jUL r.v Jj ,£_jl 


■o 



öj>- o§c> 


.<Ot> ^31 J4Aj<Ui ^4$^ 

jjJ öjWj tsj»j j^-aJ *_r 

^ ^ ‘c/j^ «4^J<- J jj^ ^> J<U 

^ 9jAj r - v A u^ ‘ m *j>lJ (Prokaryotes) 


,cJj (* #i ^ ‘ , ^' J|0 JjjJ ^L'j ^ t/*i*4ij "ûiijt^ - Karyon" [\) 

AI—*lj t/jLj) (jJJijLTjj (jajLi- Aj jli'ojljLi'jl <IL> Ajj_A 

(<uL jL/j^^jL) ‘U-J jLL'jU (jajLL- jaj j»*idj , jj|j^U (Eukaryotes 

jji-L—i jlS’ojl.A—SjL tS-u-—Ld . jli'<u i Lej<i—-L'jL" c— lJj£a jl_ Uj 

<_?;LJjS' c/Lî -"Prokaryotes - jLi'<cj i jLS'ij J 
( y_L»j<u«uS'jL tj^îLi. <_S'L tSj»j6J-ijj tSji> ^L l ij i'Aj jjjIjJLj jLLIj 
j "Carl Woese - >jjj jjLS” .i" LLj'IS' ,IjuIS'LS*> ^IjojL jJ jîI ji ,cû 
<l>4j*)Lu j ^—Illinois — >luj A+ mi n>p$ 

^jLTj^L>Ij LTö j jj^S dj 

(jL-tJ j .^ûi ûLjtf *jL5"^JjjjlSjjj jlî RNA j (DNA 

V 

*j <»jIj«,I ; "Archaebacteria - jj—S” —jjiS'aj" <l> ^aj-J-uj—S jL <6" 

4j L;i i jLS'jjj j»aj .»jljL> LjiS”<u tSjJ ( _ f )LS'ojj> jju-u <L »jj*S” (jSLoilj 
j-î ts SL-i.u cs _><ii' <(j>»i jlS'LjiS 'aj ^ «0 **T , jjS’oij> J j-> cSLjj<u 
uoj ,oj<uûJjjdi ^4jL> <o , jjlS'ojlj-S'jL 4 jL> (j-u> öL j L'<u-> 

.j<uo IxjL> <0 L$j<L j jLS'aj jLJlS'<u-> J JL-j<u ^ojJ*^-* 
^ **s-U ^L^Lu.) JLoa-uj j yiLJ tS-LUSL ^ .Ij^iu, uSoja* 
^ ^r-* 4 J L-oj j-5L> ,c—X^L L-wjiS'u ^ j *i*» ö'—i& 

.iSjy , jtj's 

L -^ *, *) j tJ bjud* <J *< j* 3 ** ,J>r f* 4 

^u. <jWl *«<• 

jj ^ y 4 , ^ w ^ I A \\a} ö JuÎa>j^ ^ ^ J ^ ** f 

^«J<I I^J 5 — ->» ’ J ,. ,11.1. .^A 

, ») "Archaea - U>‘" **> *->* ,liUlj J ' 

♦'j'tr cx «— 



o 


<Ş§0 Sotfci* ojh JV^JJi 


j (a-LJ-U—-Ij-J'jLî) ^J .!jl S"ii —> J A ö'—S' aJU- 

L/jU j Ljjifju >* j-îlja ^aî .^xS^b b( c?i t"6j<wL'jU ) 

.(Lji5'‘U - LS*jU - Ujb'jj :<la> jl<-*i' u i a ^ ^lj) 

jjU ^-iji> j—i oJ^J^ “^iJJ-^ cAUS'jU 

.<laa ,^j»j ^jjjIj-jj-- c? :LS' cs jL5'»jU Ai-jijjL ^oj>jL <_><»— <^<^j 

î^iAJljjş. j»4j 4 J 

‘^Ij^Lj ^jojoJJoj -LîU*î < Methanogenes- crt**+*j*i ^LTjb -) 

J ^L—Çj , jjj-j—,JjJ IjLiJêj (^lj^ *j <>->-O 3 (^0 j4jjj__) jj4_) 4i" 

.^jj&i IjJITLjO ^ji^'jj^ J jlj <, j d -'l> (j—'j^ <j-*l AjAjjZ 

, J'<u_u_«4i> J 4 jL*j .Extreme Halophiles jJ’j-l ^Lijb _r 

•jiJ 4,5 ‘IjjjJj® ti^J 4,5 jL' *Joj >j> ijjj^i 

^ _oo^ ^ -Extreme Thermophiles j-^jH >— ^Jl^j^ L 1 —Jjb -V 

4jlX| <J <CJ/j LLjL—Aj Ja£j*~> CwIjJsJ ‘CÇçjoJ bjb ^jaj jli'4jlS'J ! 

# I j ajb Luv ^ d Jj o j 4j Y 0 ♦ 

V 

jL—#dj^j (jljftjo: * j —^öj4j {Jjjj —j* ^ OûjU^—^ —S"&j*uJjSLJ 

.(jS^jjU 4joj* jLS"J^6j L/jbj LjuTaj aS' ♦ûjjjJL^a^ 

jj_j>ajb <uL>) jl5%j(jL$jb 4 jL> j^<UjU l>^ ‘jl^xlU öjj4A 

<öj!jJTj ojLj ^Lj jjT l-T4j öj4jj— jJ (J—L ûjL-U"jL L (^> ^jIjûjû-AIjj 

!!L^uf*u 4 J L ou> 5 ^ cij 4 J jj Lj LSjL 

j dj ^j ^ *4J L> l5^ L l^jûjû-u^jj jj jij j-T ^uIjjLjmXj jljûjjj—> * j^ûjL t^SL> 

V 

(Cy8nolD0ctGri3) LjlS^ jjL— û j>L» LUjL Cwu^ < c*«j jj &ûL jLj J 


LJI jl^jj 4jI_»^<u j*4j jjj—t*j^i^t :(jlS'<u*—£ L-»jiS"4j) LjiS'^ujjL— 

^jS L ■ - -j » LJ 4 j <U—J i J l —<j j j—^L ^ r 0 ♦ ♦ Aj LT û ^ (j-L *U$ 4j < ej <L û j I j j j ^ 

Blue j( 5 *û j Lu ,—0 ûjj^— ûjj^lS UwjjjjS^ûi jLLjj L&jj 4 J& .cujjûi 

L^Ujjj-^" cr'JJ-i <<jj->‘»Cjj5'ei <>> ti^ji >"9 reen a l9 ae 

1 Jtj—tj iJtj^Sj—^jj^i iJtjj^ tj—^*ljj L J iS'4jjjL—.|j— jjU <J jj A —*“ 

*/ Y ^ j-i ((iJ ö j ^JJ^I-UjcU ^j L 5 " 4 J) ÛJ 7 * ^ aj Ixj Jöj j 4 -bJ <jlj<U &y*£y 

• JLm/ jj-i-® t # ♦ 4 cS*j'-° j-^ öj-Ujl^SujAi-ijj ^jbjS' ^Jj *J 

V V 



Ji\^y>s> 99 J 

J «ib-> ‘(jl—T^^j ^IjuTjIs ^lu* 

^lora) ^ 0 JJJ jj-^** 4j ojj-i <6j4Jl5'<ujbijiuU"jU 

; c/^-^JJ-^ ■*-!*» *J *£->) (Fauna) jljfijLL/ 

| .(^jbij (^<ul> iS <Lij> 


l 


Jj jjUj/ 0 »J*J»Xjj lSJjPj^ OoSîjf ^4*41 

.AjlS'ijj^ a) l^jjJ> ^ <JU oj-L> \ i* ♦ 

.fij‘L’j A ^ 4,5 * tj^^djj ji O^^jdj/jd jl^uUU' 


. ^^I54jb>.ûj3 öjûjöJJijj ^IjJ^j^Uj )pöjlj> 

Multicellular organisms 

^jjUj .frJj ^jsi U—U jLu» JL- jj*L> A* • ^Jljij^ j»4j 

^ Jjl/êi j ot5'fiJ™-«.fi sj^l> jb#i aJ ‘lijijfi^dj U'<0 jUdJ jUtfUL. 

j 4 îii ( w > *) jLU jjULfi ^ J J}y> 4) ui> r > • w r,vr) jLU jij^ 

cO j *i ^LjU j»AS jj_-ö 4J .lifijj^ 

.JAS'fiijlS' #JfiJfi^dj lPJJ"' ji 


j jjj. ^SLûJ ^IjJfiJ ** >-^ u J J ** ^ JjH ^ 

. 08 juUJfiJ "Photosynthesis - çyL^i^jj" 
J .^Oj" .jL-f.j.J^L/ .jUT^.jjj O) 

v " .öj-UjjS&û 


(o' 

<5/ 





^•J4— 


^ ^ LJaî .JL~ ojh^ v0 • ^ ,jL * u ^’^-j r" 

^JSa, .s.jiJ JîJi lû^^‘““* J ' ^ ,j) ' Jj ' £ '~' *> J 

4 Jjj~j Jj .cjLj-Jr jjJijr." "C. " * ° L - Ij J Ö*J 

.J45-Li4j4 ^ .. hO J ((J^L^ 4 J 6 ^) v—90iA*« ‘kS »j 


j jLw ^j-JL. ot« jj^jjj^ ^ J *** dj**Jj* 

The Biological - S»jj<S <uj«j-Ij j ejO-Jjdj)) *> ejlj**Lî <jojAj ‘bjji^lj 

V 

jLuj. bb-.„Tî J ^ljejeJ-LJ J^ f <i^jjj ,J -^“ ^ ‘ ,J -^Jjj « B, g Bang 

<h AaAj . ( jJSj‘&j»} IjJLm. jj-—Le \ * - 0 L$j4j <.£ejl—» «J j-jL-dj 

• 4jIj LwJlJI^JjJ jl> S»J J AjjyS jjj (j—^4jlij<Uî * jjJ<U— i4j4j Jj jjJLt 


J jJjSjS} Ii4>l> j»J ^4 j‘IjSj4jjj j4j ^j-fA * «4j‘LjJj—/j<Uj <J»jAj 

j jjlû-jj 1 — 4 jl>e^S 9jej eJ _*j j . ejLedJ jLjjjjj Jjtj Jjjj j&—•• « j jjjU^JjAj 
ijj)j4j jdj"4 j j oL eJ J L w— jieA (jjJ 4j jljOO ^d^LCfc) 4jL tL*4 j 4j jLljj 
IjjjLajU- S L ejejeJOj <yjjJjij JU^‘J <*jljej4jjj j»4j j|j£«J 

UOj «CwejL4j)j jl jjJ jj 4jl> 1*5*4j be j4—i ljûL5jjij4J6 «d jj.J.ue.S «jjA^j 

j»4j .CL<W j-i COeA-Cajb (jLjlj^v <COe jLajI j 4jl> jlj> jj 4jl> jji 
j oLTei jLj l/4j j\jsd S4 j ^jjjeJJLb.jji 4 j jLT4Jl> ^ejLoj ejj> 

(^ejLej ‘(jLyjjeeOÇAjji jL> Y ♦ L$jdJ 4j ..j M j TY jOlji 4 \“\ 4COei 
j4* bjlibJl><-£‘L; ejejejoj ^jL J !oLTeij<cc; (JLcJjJj^; jLS / 4jl> 
4jejj*f ejLoj j»4j LOjj^ajb j4jb ^ljj jjÇ_^jjji ejL-e ^ibjAîLU 

.J ^jîljJ L> J >4 jj«c ^JLjejeJCj 4JOei j ej<COeiL> 


ejlj-uJL^jÇ 


4j jU. LSjJbj dj Jj+aS 
•‘'J'S’ljjji <û-j4> ^ 


cr'Ldjljjdj J tjjjt\J Jj\j 0) 

j.di'dj Ijlc; S .ejl^Jjej 




I 





JH ****** ^'***+»* «!U. ,1^ 

> ^ r ^ s —o * JA r t 4 

/ .*« j jj ^.^_. ^ ijWa J »■■“H 


: ^W>iJiiL tij lj ,*• . jj.., ... 

jU J OJ J û»j'> h unij+l ■ f ^ ( ’ 


>J** *> 'o-'-ij^L , ”*)' l y^^/' li :f<r4i 


> . S A . V - - -v 'Jj) li^jl—> 

*J 0j ^- Jt S^_, s ^ Uii(J ,^, ^ (j 

JJH ,J r «lj« jLj. LjU U .jLSUL j0 .jj.jU jU ^LS-.iiU 


•U i^>L 

^yU j*—^jj-Jlj j öj>-ijjj *u>>J 

.oLSL; jJ-> *J o 5 j^jL-^jijL (ij*o<u—»o c_iJl>o >—îL ai' .lj-Jj>jjj 
^ ^ 11 ^ 1 • ^ Lj I i ^ d « ^ iw® ^5^ ^ Li 4^JLl ^g-Al>w4j aJ ^yi 4-0*0 

v 

j öj4jL*Ö^Aj 4-<oLjkJöj4j 1j4j < j^j 1 j_> ^jJfc 4J<U Ljjo ^JjjJd^JJ 

♦jj>öijlj 4 J 

(joijl—Ji i^jjAjl > 6 jS J —J ûjA^jAîI—>uS'Lj" ^j '—i J jljj—/ Aj :j»A 4 i 

j l - v jj -^. j_i JaJ ^jl_S' AjI> aJ tj” Aj djL_> jA-«j_S' jAA Jjjj-LJJ-JAjjL" 

UjU.i U AJU ^rt.i ûL^ÎJJ** *O.U Jj jljOjL. 0/k>*> 

teU ^LSUU >j oUj c£~J*< j u*^ U« y u 5 ^** J 

J« ^ j_i ,jjj^.: jjjJUU^- ^ 1 *- 1 * 5 •>***< •‘ J - 


J 


i / I ♦ 4 X-J ju^L 

^jaj' ^Ij 8 ja_ ^ f ; ,^\ ^ ^ 


' - / ; t .~ i ji-rAju. aj j*i*i\ 

HAjLjOjUJj ^jljAJ aJ Jj^jiJ , O" Lf' 4 tJ 


jL« jLj.j.ui >- l ' J -"-" J * 


,«*J _,*.*) J*&*< ■*> ** ,J '-’* JiJ 


.jtjSjijJ cr* 

W^i**L-«A. ^Ua .T .. . — 1 *j *j* 


uA-/ •-***-* ^* ! *' ( ’ 

, j 0^'* r* 1 ** 5 

-Lmica! Transmitter Systenr 

.(NeuroctiemiC b ,., jL 



" .JjjHjtj* J 

u.j.xjj ^ JJJ “ J ‘ 

<u a-*U .ja5UU*jA~. <^5”*^ j-i t>-^ J u? # _ 

t ^ j. _J| v oAjU , JL-S'lL- -' 4 *“ aJ<Lî 

IjlJLj> o'j-U^ aJUL j»U ,4 j6j<u—-*> <jy <> ^ J 

j£ajUL> j o^" jU oajUa; j5Jaj !v-4Jrt*i j <Sj^ ûb^ u 

j •_■ j j»Aj .(non-self) 4/ijsjoJ-^j *) Lrt^”*** 

a, *T .c— jjjJwajta^U jjj ^a^>!j-UU ^J^jUh 

^Ijl-JUj^ ^LU'ajU. .jiUljU joaaj -Oj'j-'— ; (Receptc 

Cell ) ^LU. t 5 j»J si U ^ J i s* u Uj-P>^ J lj<u c/^i j9J 

UL- 1 l« jjejoLi U a 5* < jAS'si oUjUajjUjIj aJ (^jLi'jJjl 

.jyjjA^L J (I 

Uj <d jLT a.w»aS' 6 j 6 J ê, Uij 1 jjU»lT aJ lS&'Sj'j'Î (j^' 1 

V 

L— 4 J 4 J .(j-J'jeiAj jUjJiyi j OJjH 6i jjj êjLUjj'U l£jjjUU 
• AjLUjjmJ e.U-UjS' ^^SLjaSUJjLU <J—JijJ 6 jUU»jAjjjjö5 J 
j o'U'aJL>6j 3 êjêjoJ-Jjj J ji^jLUjjjL j-J jij-o (^OijLi L 
O'JA'OAj !jjî— 1 —iJ-r^ (J—■UU" (jj^^ 6 J*-— 1 “Ll i$j b j (^öjUw'Cft jA— 

:U CjUsi (^jAjACm 

Ij-x; oWuUAjLj (jJljjU ^ajIjaj jj>U o u <>jjjj*j Aj'L; <j 


JJ-OAA j-j 6 j ajLo (jLljJ jaS*AJ AJjj^J jj .jLS'AUjJ aS'L jj < 

((Echinodermata 0J *^u ^U Jt4 j 

Jj ' jij ^‘jyj^-H . ju Ui*» tf i j4 1 


• <J^5* 




*J **). -jj- jU jW, jjL y. Recycling - i i. 
f j, lû^-L^ ûLf^^i^ ^ ‘ . 

^ j . 

H H 


I- I ^ I 


^^fcOA j 


** * C>§€>— _ _- 0 

•oWj 0 3i-sJ<ta ) <u ) j>£t>y s ^ 

j ^ 04Jjli j, j/aJ 

iJ ■•^ 4S * «*«« J ^ ^ 

4A*> ûkS uUU *j*î ols, cilyu <ui . j4j , jU ji. jSJa, .. jjs/4i j, 

<u yS—1»5* ** iLj -j A 1 -' 1 J-Sj-U | 4< jLi <0 

*£-* -(oj-* 0 *< o-Ttjjls tîcUaLj) 


(Origin of Species) jLS'ejj» c£ # jL-j *) fj-jjjb 

AjLiiL öJ-^ ^'j^ jjj ts 5"<ujjjS' 

j^iiLo ^AjfijAjlj-SL) ^SjAj £-> o6 j)$J l J u ^ 

IlLJj 4 ^ Û)^' < 4-dJj^ # j^ j^L ^jLj (jcLj j uT9j £ ccjaa 

lijjJJ;j (_£LL> 4 j ^yjjjli-J^U j*U-Aj Sjdj^^-fijAj ^fijL; A) jJJjb 

^A^SLa*. ^LÇ*jIS'aj jAj Aj"ejjijH jLLaj jCUjUjU j>45jj .j^L 
^UIjj" ^sjLj -5 Necessity - ^jUL j Chance - Oj*£j /»j cP'j'> 

v j 


gLsi 


J jlJi'fijAjljLiç) fij .cujj*u jLJLj ^IJ^j^— ^Ji/^lj 


:e jA*jjj*j fii 


fijCLi'jjli- ^iL—iAj <_s— 

i-j 4 Jaj ,j_r ( jLS'a>J‘H j*J-^ 


c-;*, o «_** ^ 1 ^* 5 >**<-;" j 

J Jj aJ 4 »-J>j‘ -Hi 
* .ûIS'a^aj 
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Spontaneous generation : ?aS< 

jj ajJ w ^_j c~&J •■> <* ■jy'^ ^ b, j 

j Maggot - Jj-J ^J^ J-f> û* 1 ^ ‘J^^ J *Ji- 

J u ••j‘ u - 1 — >”■ ^‘ J f * 5 • ( -~ ;4 ' JH 

^ tf.jU jljJ •ljji' ( %* ;; -‘’ L . o--»> c^- 3 '"--»• 

*r»_|juVS »«L» jA-J ut«J -û-al^i 8 J * 5 if^J*/ W-‘ *>/ 

•*« ^ 

•JJ 


V 

.O945OJ + ^ljJ4iÎ5j4uaJ ‘^ÛJC 


,j/ AjU. ^ ij^jjj^j^ A-djj^ *4 O^J 6i ö^'j l 5 4 J^ ci*j 
JLjA> J-J aSaLLT J^ji jLUaj CjtfUJ 

^Lilj ‘LoJj J_I . 6 jAijjjLJ LLjA—S jL L;> Aj LLlcLji jAJs j_J jJAjI 

^jjjljt-tAj j-i O^Yi JL-) (r) jjjLjî js^AjJLJ^ ^ 

jjj-jjAju ^j aJ ,jjjAI_m> »jsjJ>^ijL (jsjL aJ JJ4Ljj Jij^ 

V V V 

^^oIjjJaj ^sijLo ^jLx^L 4 j 4^ (j^jLuLL” ^^LljLL jaJ LajsjL 
j jjL (^«jj (jjjaSLjLS^ j-4j 4Î öj^^—ijöj (^lj4A jL ( _jL5”ojl5’ 4 ] ,e 


jjJ a5LLaj (t_Ljlj jUaj ^-.w. j ftj a 9 ^UI j »(^ 0 -\ATY) Louis Pastsu 

■ crî’-j^'—ijj^L) (_j.—îljAL^jJ <jr*—*Llj (^'—LLu 4Î jl—Jjj (^4jL 

j ^jjLLuj 4^0 4 J $ jj« 5 ^j 1 -ul«4j bj « 0 jI^x5* L (microbic 

V 

j jlf <u^j>4j <d l5^JjJj ^\Söj^S jU u 
(UA^-U^A) Alexander Opari 

V 

j-i ^L^ol^j) -d iOLTjU «j5Lm. jj£îlj aJ jjj Biochemiî 

.6JJJ ^ 1 Ju4 j (Jn*£ww(l 







* j r * ji^, 1 =^,^« 

/o u ‘ >>3>J * lxU -> a'jS*) jîjjlb Jjîjjîii tf «u ju^sl, 

V 

^ljH e^L* ^ •'-XjaS'a&I^Uaj DjtiiJJilz aJ JlîLm, uibxîlS' 

JtjiS Jaj «J**j 0La-» 4Î .cJjAiLoöi ^aJ ULoaS' 

JlriJ** r^ öiJ^-iy <j—'JJJ <jblj ^aS'aJI^/ (jJXUju, >. 

(^AjUbwöjAj JAJ (jO—jjilj «j»A X _u~j ^êiA_«, (yjj>jA_o,Aj 

. ( '>l jU*0 öjA>jA>jU 

.$\j 3U Û9Î94& 4 j 

V 

j\_j jLJ j^j a3 ((^5"jj^lh)) jAjt *ijwu!ji 4 ) 

(jbjJ/i)) Aj aS* «jjjAl**j> jl/AjAjl^/ jlS’A^Çjjjli (jSAjjAj jj .ijAjljJjjS” 

ajaJI^jjJ 5 j»Aj (^au .i^j # i ^jU ((Primordial soup - ^IJöjA^ 

j j/jLî (^Ujj J (jHHoAj (^Ujj .jUöj (ylS'A^ljjA: öijA^ Aj jU'UjDj 

J jUU' aJj> aJ Uç-jiAj Aj L_fcSjjAA> «jj__(jXj ..jlS'AHöjJ-jUjjjlS - 

^Jbjjj jj_A Aj jLib «jjjJ-ÎA-oAijöi (aXjaLoj jî aS') jLA^AÛjjjlibAj 
^öjU jH .liJLL/L ^aj jljUAl (^i ”.uöjaa (jiL^/ (/yj 1 - 5 ' öLjL 

V 

.ol/çj öiiLöXj j < JL jbjUo 

öVsw fi*t >s»*i j /jW> r*s 

it Ij-i^cçS J ^SXrt H * -J* :, J I J S 'L> J . 

, j>-. JJL_ ^.j^jSoLî jLfv.j^-.jj rf>*( A***- 






s ,-t <s* .cL-Ja .\Uo-Origin of Life (C .l- 
ii ^ êJ u ^ " ^ jLj 

IjicPrecambrian Era - J*. J**' ^ 

^yj *t .(.jjiU ^UJ * s * jL -‘ -^) öjjlU^ 

J jL_r^~.^ *_ijî ,/.j*— ^pj'j« u-MU 

IjIjU aI yib.j^. t /*it<j> î cS.J * 3 J *"* 1 * s ’*i*^L o 1 *** 5 •*î' s '*Vjj. 

Î^ÛSJ öjAjejl^ *$ J t <ÇC 

j \ji ^jej ^ 4 j*UjjjJjl jlj £ (j\*j** l$ 6 j\ - 0 SJ^ ^ 9 J j^*5 

ajLfei ai' jl jû jeJ-Jj J (JjJi\^i*i 

v 

cCuljC U .4— aj uJj^iLj jj ajbj4-o j»*L LL t JL- jjŞ° 'S*i lSj^.jjjo 

" v 

ÎCCLJUj 5 Î-Ll 3 r ^AiJS J 


(jXJL^SÛC ^-^>4 .7 — .,j 4j .ej4jejb jloejL—Ujj j»4j —aiij v*— ^ ^L 

V J, 

^'d^Aj jj^aAJ (^ejLo dj oj4^-ij 4J ((^ujJ^j-k^ft) jl^-C-C J j j ^SZtjtS 
i-J LS^Jb-i i *« - V* • j 4 j AjljAi' (J 4 j .ejêJj 5 Cjjj iljjjjij^ 

V V 

V 

(JŞ <Jj*joMjj tS 4j4J(> 


• # JJ(j-7 *, • > 6 giS <ucdj f ( S ) 

.UAA cLu crr’j Ji ^Lc^iÇj di' .diL ej*î (jÇOJ (V) 

•Left handed jaL^ ^jScJ ^ ^ 

*^J J L ' 1*^«** j^»j) jlj^ljla jJUjjjj aj ajLuri^' ^ f4Î 

f *J ûU^ Xia, 

^ /j * j * *«*..UA ^sjj ^l^ 

.(Secondary Structure) ^ tJJ) ^ 

~—^ W 

JlU ^ ‘(Quaternary Structure) ^Jjy, 





H ^ J 4 * JjJ*—j —, si bu_ xî jJ 

jU u WiL' ‘ oL ^ l? .oj4Jj4&j J 

Jj^jljs-^j J CJjjSJIj t yU'L«L J<u_«aj aJ A-wAi' j4Î ^LfU 

^sjU^jjjsjL 'j^— -Js* l- J 'j UHjJj LrHJ—ijM i 

Ij *(& H * rt ^lS*dJO«<L£ ^J) jLjj j cTöj 4Î 6j«cJj5siî 

j ^ ‘ÖjOJdj'öJJûj OjA^sJj Iji'4 j l^Ij^ 4j 

h H Lj-^y j^H aS .djljjLjXs L : -> f i :j > jUUUL 

9 J^L^ O^dJ 'j 4 ^ ‘d«44i ûL~> JL' oLJbL U s jL Ji J 

.^jUa^ 9 ^9> 

^L^l?y j»*j >Lij*UL .Oj^J j ^/-usj^ j< 

AsUjiU J (^j-jr jlj-U > 5 /—i/ ^jj-T* ^ ‘j'^J^ cr-jj^ J 

^L-l^SU j-> (jijJ-j^ J pJ^i— U S J^‘ ^ #j) 

Ja^aî Jh ULO^Ij^ *i«$* j^ (U> /> >LTsj> 

j sj^jj-/i/y > olul^ jJ dUj^ u^U/ 

j- oLTjU iC rt^ ûLU-oJjji u ‘CHjL^/ ^ 44 * 

. . . v ✓ „ v * ti^ . • .^ x .tjL aiî; 

RNA & ) jLSbU 2 *S jLî {J k*&4 ji cr^ b H^Js^ 

..jiJ i,U» 4. j« (DNA 


RNA & ) jLSbUy ^jLî jL^Su* ji cr* 


t ^ * ., ,.i. aî v JiLaaJ jSjŞh^OJ^ ^ 

<li djdjL S *ij ^ajLLIj jAs (jijJj - , î 

" *~y f • ^ , *<- rt U J-| O J ft*-> 

i k s _" J- 1 j sj^LiS y J f 

jjijjjs ^jbjAjX—«3 Usjj^ ‘Ar s *' c>*r 

iUîy' Dean Kenyon (\) 
.jSU^j|> oU (j^Llj <0 ^ * j Ij-ifc 

ckj-j»jj*^ j ^-u m jjh v- ir, -»* i* y >jij> ^b^uJL 

J ^buîji Ijjj^ *^- J ^ y "“ <- 



o- 






*3 ^jjû^i **** ÖJ ^ v . ; * 

;C J>, J olS^L Ji ûUjiW C^J^» 

&s* ^ w ^Cj/ 

C u.jyt *T JVJ A *I Jib 

li^j jL.*A jUJ *JbL- (4 ^■Hjij if fL •*'-** (r:, *- i) '*- G J*^ 
.*_; ^sy'jj gs-. ^C/ JJ^J? ‘<f jt «4-»^ 10 *-J4J*i *f) 

,-. ^LTêjjjJb J9 ij~$jU JjjJ^"'-iJji ^ j&Aj 

(j»jiij— UAijjL) 


ol^&J ^»J45 JJ^A* .li cPj^ J U ‘cs^ 

A-T-A-T- Aj^o [AS <Soj ^ ^/aj.&jIj cJj^o 

.cJj^bJ^ 0J 6 sjaJ jjJêjL'jji aJ êjlj~c j*^ oLjSLj *A-T 

aj iL—Tjjlj-^jj 9jAj*i jj— o<^ a/ i C* , j >a^ >-$> L: 1 ^ ^ <jjlj*C *4 ^ 4 - 1 

jdj jÇjj^J CJjT»J ij>(j iCCJLgiCj ‘(j) J (j*) J^»J ‘(.s-ii JJ^ UlAjJ* 

v 

j (j*) dj^sjj 4$ li4-w*S JSbjA+M 4 ) L-S^-l!IJJ-ö jl^jLwlî 

>4j j LToûjLjji LoLs j»lJöij4j <ÖJ^CojjJjöi (I) 


'L>J* 


• Î^^SSJöjbjjj 4 J ^SJjU 4j'îj (_$jtcl3 

t/^j^jî-^J CÇj»i ijJ9Jj9j<CCj»iiij ^AjIjLo jj iljjUj a) 

9j^4j. CwiJib" 4J jljL;> yLj öITcjjjLj ,jLx$5o > , jlS'iujUjjj 

j ‘j^jj^jLjjji aJ (îVL ,‘H—i>4j LjIj ajIj^ .(jwÇita 


.m^ 




, V 

jUj .Biochemical Predestination 



—-- \ u. ,. A ,. 

J ^ (-* 0U« ,oJ« ^ 

u j^* ^ w>- u^j ^.;« 

, «l^ U,arity in Se<,Uendn9 - «ö ***, j U, 

V V 

OlS'U, Jj/jl^ 

V V 

(Simple Order - saI —'^-^^.Jdj)) s^ Cuy « j# a jL«j, ,1 j^aî ^ 

** ‘*2> (jd s jUjj csdjW'j 

y. V 

•CJ^êjjAjb (jjUlj 

:t —uJdjilS'oi CwAj^o jjjjJlî iliêjXJ 

.Variability - 6jjjjj>ljj> - 
.trregularity- (^j-ajJjj) <_*&>* - 

V v v 

.Unpredictability- jljS'iJ - 


^ja* aj r 0 *S o iJu-SO^6Jjti aJ *J<uL* Cs-Ljjm, (J Jli'L**L 

(Repetition) sj4jjjd»j'-iJJ 5 J (Regularity) (j^L 1 

J_j jUiUÇL-lj j*î ^AÎ . Jjju> J jJ jSL-LS' Ur-X* J~^-> ‘»jO/ siL *> 

, r ^ . , . .. t... . <j.L ■ •c~i;l^kjVO 


•u <y 


j-iu 


jAj ^‘i^sj-LjAj J 6jiL^—»(^ Lj '> r <> 


^j^JjU^jji^jLjjijcA?^^^ ^ ^ “ J " J f 

bsJjLoejUjj J ij a J J 

•* 

- . ..j«^-j j'j^--*’■'*' iJ ' jl '"^" J '",..; L 

* “^«L* rOj^ (J^LjUs id J« 

*** ûrt,» >c^b ^ ,/ Sij* 

« iLs ’L*L> *Liij^ J I.W*—" 4 J " ' " ^ ^jU 


‘J'CX^uaJLL ej<*5* aj ao L^LOiUi £?-* 




.juiUb <^j 



<J§0 îot** û* 


r - J.J4} M .j*&i ■jHj >■*“■ r* 5 • (r,, -* 4) "’^ 

*SJ jUt JijJi s>.^j^ >&* j M J t^lS'ciî) 

_, f «__. r .u- ^j.j.J *) ^ ^ ■*** ^>^-> *** J4 ) 

.^Jijij 4**S UjJ *>ld » 4-45 ‘l^_«j!jj^li 

tjjtîti jl£j CLtfljJlJ IiJuîbAf I J OJS~f û*"- 5 iOii'jU 

J> L^5o aJI J L5'> ^-Oo^ e cr-V j ,i4 —' > ‘ oLi ^ ö ^ 

aJ jljjJjli ^jj-f 6^*4 ‘Û^J^ # J^ Û^Jj-i es^j^ 

v 

>»j-dj *< J^LjH Oj4*£ <J*&i J*5 ‘I^O> Jij* 


• Aj4^ 


J—( J <d bj~+>uj (jLö^ j4— LS U 4JL-Aj Ca-J^ Ö j ( ^) 

4j4.4 j jL io^Lc-^jjj lo-j^i5"a-» ja/jJ jlJ<u 


^ cyjJj^. A?>W jl-^Jj <1 J-SjL' jUaJ DNA l joj4Ji J £j>. j jijljjo>Uj ! j^ 4 j 

•J4_ Jj'lj&ij\-iS j *J &j4jLoi ^AjLLjjjj j4J fjXJuAf 

yi^-DNA jdj ^L-SojÎaa «d cyj-^yj .(DNA-Binding proteins) (>*_-,jA; 


r^ls.jUTjli ajU- ^L-jT *J >j><u 

ijiL j jLS'ouL yj'v.b (ji^^jij jojU- tjtj-jjj J .(Telomere - 

jO 4 Jû^ ^ -lijljSLjLj j pH ^jL *) 

‘f^ t U * JJ “ J J ljir J u 0 <o*ojj.» ori*J ^*. j * 

4 UUjj L-!j !.j«i/» <f,i; j i jj < . J çjjj, 

’ r-o * f ^ ^'- DNA jL ' <J^ ^--U>.j ^.AjU 

a rup ex j “ <j~(intramolecular tripfex DNA; H-DNA) 

V 




1° Û> c|c>_ 


9 : ^ M 

Creative Chaos and Self-organization 

tiuss* - }U ‘ J ^ jj_> 

5 15 4«w 

^uij ii -5 j’/jiJ jL 4Xi“ oi> 

•olU&J 

V 

* jij^iJ û^j-4 <yLX*£jj ii O^ A -~*i- 0< ^ 4 -->' oi? 

S 'jj-i <£<& <UL-i ^LTajL* ^LuLj (JwAA ^J L <jj-> 

v 

^LJt jX <js j^ji^fOoU j u JLS'alx; J ; ^'jJaSUaa jjria ^jj^ cs-tf-^’Li 

hy. 

V 

, JLj!Ij^ lS« u Cf^ij ‘‘LijL-oi f ‘*î ^ojAJlx.V.j ii 

•CHJ^ i # 'J*--J U ^ jLoj«uijSLJ <y ^ ^ jjj ^ 

^jAJ^J J Jij afr .aS'aJjLi * <-&jL J ^ 

■û* J*- 4 *^-»' ^ ^ "=*" WW ' 

u o* 4 W *-a»tf*W« ^ ^ •> r^ ötfW* ^ 

J —r* 3 Jit Jij* <* ^ * ***** 


* f ^ m •* j ' l> ^ 

fi* ■ c ~ i ‘ jijJjl - J . uu' J ,*.(Chaos - ) 


j cJjL-L j ^Ij^ -» 


ijs .Cosmos 


0 j^ 


O) 



ÖJT 



.Uli 


j*Cfc 

gs-» 

J'.jU l _ri‘~^. 



« ijjjjUO j»j*j ^‘^L> I# 4 -* 

£~-& ij>L-d (jr^J 4,5 cs^ij^&y.jUS" 

•oUvi- 


^5» & û ss^^h; <»J 

V 

ej j*f J» j*»j • j~fe»»i ui-rt-JJ 4 -^ ^' 3jL ;_ : « îb “ i « , '‘ 

^J^.j c-JljîU jjjf ^»jj« «U« ^ ‘*-»‘ c -^* J “^L ' J '*-» 
oltJ j_i jL.*» *j .*,.*£< »iLls L'»j»SUi» ûi*i jijJ^ 

j (jj»jj—i ») ^*j*--~i uijj-i ö-i ‘-^-ij-jj* ‘WljîlJ 
»u*» LLjiiii IjîjJ »f -»jjç ûljjs! ‘j ^* 5 *J lj - J 'j •<Jj‘-N- ij - < -L‘, 
bli - '’ ’ .oU-tJ-fjj l»<S’»Ji*»j*ij» *) j jj»l* J jjJj*£)j» L j‘»jf~-Jj» 

** * V ^ 

ÎÎCOU aUa> U ^^SuisA^ *b jyCujC (jUbj j ÖJJ$J*£ 


çjj->) ISLj*UAÎ -jtf Jjj^ ‘l-^U* ^ ^Jj 4 * 

cSLj .L^jlSLu ^^oaj ^j.Ujj^-0 (iSBUÎI <j->jAJI) ipjbb (i^Ji 

J ^JLolS*— ^l/j^ jU ^ISLoL ji 

jj—«<U6 *sj .jj-)'J ^jZ-*mJj2 a£ aSLjA> (_£Aj& Jj^£ ‘ÇdjLSLUj 

^—j <oLSs)<A-«jS' j***j cUjjS"»s LL 4 j<uw<* 5LL j»^j jL ^LS'a—jj^ 

y 

^0>-h ‘djj ^-^tJJJ cj^^^jj* j Jj^ 

4 S^jbjb$ J^ J^ ■ <(^^J- ■ I > J J -Hrfl^ j) JJ -<W JJ^ 

.4j *L& (^jji Ijl^ (j^dj^'^ij J öj^i^ a*aAJ* 1 

V 

j^) oLSL ^UaSLu colj^ (>ifco*u ^jjjAjjj^^o jlS' cC JjHj^ 
‘ a *“ j «Order — ^j-SLj)) <0 uSLlûaS" Lu^jaa^aj (^.jaSL *j«jL aÎ Jjby^ 









" V A v( 


■***£. 

J w ? r ■»* -»-- » J*-. 

*» J *»* i4f<w«» <jj «, iLf4iJ . 

J utJ * u -’*“* «* ol* IjSLau. oU^ 




*Xj 


0^9$ 6>9*>99>9&. 699^ 

(Panspermia Theory) 

V 

JjO ^ i-f Cm^jîLba jl&/ Jjjjdjb 

(i/ji—SjW uL^jL-L. / 4*4j Lb iij4^aJL jb jJlijT J Lji aj 4 ; .r.‘..^ -: 

Î&jaJLiLjS” jî (jSLJjLi Jj jL 

,jjjj j«*_m(J oWkj <£&j <>j}-> (*4j o^’Lljlj aj <JLi4j 

V l 

jVJ lS' jlj (/IS'ijjj 4 ) (^AJjJ Sjêjîi (jiLjî îJJLjjJjS' ^»j4j îêjji/ 
t)!j4j <Ö4S”«i (jij—S'4 j4S'a> 4j û_wiJ jL_>j/ (j9jL_*j4ft 4 j oLU_L4S” 
j4«4j jLj/J 4 A >£jbj j4—4Î (jLdjljjJ j4j /jJJj/j> ^4-Î4SLL 

J Jj4j 4Lj j4j 4$’’ <^Sj4j /i/jLçij jjH <ij-S”si Sj4jLi'4S - 4jj4j 

Jj-û4jb L4-Xj!jj“«i iCJj ^#i 4)lijJ ij4j4j'j-J ,»4 j‘ j4j ^IjSLLu 

^•jL-40 j<L* ^jjJ (Jjî j4jjJ :jL/ j? (/^ 4jJj .OL jL'^J jLj 

j4« 4 j jjjL/ li^lc-lî J^aJ ^ (*» Jj“ 



<3§0 OJrS 


J_^| J IjjLjU aJ) uij >JJ^ &•*** ^ ^ 6j4i 

aj\j J J 4?d (JU-P cr 7 ^ -5 i^L tf*î» j 6 jj 4 

v 1 

•öU 

v 

0)< rjL> p<j5<u jU<u>15.. JHu>û j 4^ha J<ö<u 

j_j jLT^uOjjU <5 .jij^wi-A^LlXj jLo^JUjJlSw) jJ .ijj-jlj (jêjdJ 

V 

^jLvL J >wujj ^Uo j^wJ .OjaiLj 4 j jlj l^sjJIjSL 

j 9 jjuIa jUjuLwjjjL <ujjL5Lu jJ ^^jAjj^u j-jIja .jjj 

j A5Ul_ft <9 J^Lw<LU4j (jjjj 4 *-^ d ,Cw>Jîi jLjLjli'iUwjjfjrfdi' 

1 juDjA$Lw i jj*« ^15 j£”Uj Jjjj l $^y lUu-*' JJ^ ^ a£a£w*JjA 


^ j-^JI j jj^j^ j 4—uj L jj'j&j a>j LI j jJ 4> 41 ^ Y ♦ \ ♦ ^ j4J* NV 11 <0 (M 

V V V 

ji u j c5L—JL>^-d t1 jSwj»L jL^4»Jaj4^ o*^6j j4Ju jj^ lSLjjJj j jAuXw 

LL-jj4J j +^mAj^ J^jJ ** ^J 0 L i I iJ L 45** bj 4jj jj^j <0 j 1 j4j . 6 45LL^ 

^ljLS* ^4 jljj^ j 4J ^ *oj4^oU jj j oj HECToR jjL‘4* 

4 J j—> «4 —MJj^j4j 4^45LL.Jl> ^ISLjO jT40)45^ ^5** I^X> 4 J jdiöOjL 

Jj£—C5—il**£4* j 1 —^ 1—4J4? J (OC-NV o> i ovocledidin-NY) 

jH i* j^—^ Lîjjj IT i^ijjr^ ^jLj 4 J öjLS** 4^4JjJjj—> .CJj 4^ öJUOöi 

*“S;L"a5sL«—6 >.5Lj_j (^j^ . . x^ . ^ Xj ^5" iCmJxû>u Cj| ...IK' >L5*aJ It 
aj uSL“S’ a - A l-U^Ly j u5L«4j (>jJ-J<u> jUJ coL-Jli' JL—ij*' 
^ - oLT#i j_j <jiLjsj».cuj ftjj^. jAA jL>aJ jjLj jjj 

lt'LS' J AijiLLu ( _j4i'di # j JÎSlJjjr .LiLjUjjli' Vi j<u <L j»lj^ 
‘iJJ® 5 upL^îjîjijL oJuLl j A^ijoj >c_-ljL j Jt/p-d M .bJW 

(jXi'jîj) .<U—Jjîd 



^-Chemîcal Evolution _jLa<c ♦ ‘ 

^ ^yjj^Uöjo -\ 

u> aS' . ^ »jaî , v <. . , 

/ 5 —^ j-Jj & Jk ju 4 H 

^ ^ U **J*- -o (Natural Selection) 

^*0o *! lA-^Lo/ WlU . j44 

fj Ji>yS tf .J4I u .cç^ijL 

^*—■*> ^ ♦» OIjU fj .C_ ti ^-U 

••jajsjIjScjj ^-.jlj*:*, j .j^ 

lU'>^ J CT-' U jJ 45 J^. 

J j4_* 4îUo 

Jy^ J<L ^ ^'-h *-**—-tf Ijaî ,(a JJH j_j ^ij 0 j 8 j_^j 

û'j»J #JJ 0 t^jj-uij ** cî^—iJÎi ^ijlji^ *fcJ> .cJ^jjj 

V v V V 

jk 4 JaL~ 4> j IjjLjI jj J ^jL-j jf L- (< b4A 

V 

(jH^JJj j*^^ ^jLjlj-L) (ij-> (jlji ^JlT^o j 

v 

^ (J-'jJ jj—^ ‘Clj^ »CCJL_«;Sjj4j 8 j< U_ ? L > (Jtj-j> <jJJJ-J4A 

V V 

^4jL> I jJa£j<Umj tfj Jjj < 1 )J>jLjJ> <Cw 4£ liûij^ j*dj <CjU 

RcJjXfoi 

V 

Pre-Biological - jLjJ *J jAj ( _ g .c...Cj^ ^j-JajljJ^» j*j'j ajIjaT 

J jLo^ .uaî . 4 ^ 4 j>Jj </c:UjL .«Natural Selection 

J«iiUj4j jjj jLljj J 450ij-> i4_(!jl> fJ 4J jLuL 

“ J >Oij JUÇj.i .jCoLJi 4. .jUj/ lS=A *t û—^ j oiW 

^ç* ^_L> ûUj^, .u^j^ujj ^ - ol ^ 

‘‘C—Jj^J 





<Jj 


AjJJÛ ‘*&LJ^ l£ 9 JîAjL ^LUjU 

^ ^ tC jfo J** 3 ^ J ^ * 

L_i, l- ..J.J.1 «Si J ^ >• 'JOÎ 

hjijA** AJjjaS’j^ 

-^Ij :*%; û^‘ uts -'' 

IjjIS’*VJj < J ^oOJ* S | >* î ^- J - ; “*> ->*- J o>/£jyj *) 

tJ «ii «jW r ^L L-b' .«Xi 4 j. J>li *s^*» cr'i^ '•A-W 4 ‘ ( >^ ->'*A) 

<sjjj*.jjj s*<~? j^ ot S‘jj^ J ‘°* ;, "' a ‘‘•’U ->*“ 

v V v 

.6JA~J»* O^iJ <j/ d*>6j 

^jjiJljoolj J-j (DNA) êijUxsjUjj aS 4jjj*5 U ö j~P ‘U'^-Udjlj (_£«u>jj 
lij ^JUlqaî .(VJJjj aJ A^-Jj jU-wJ>U .4j\f*+Aj^j AJ <^-0** 4*S*£j4S 

V V * 

.4jli'»uJjjj »u ^sjUjj (jiiiU 

V 

j (_£J-J4jj<j ty^djLii j-i (jIJUS'^UjJJjj ^LjLu ilxJU' jLo4j> J 

V v 

.4j>ijUêjUjJ 4j ^ U jjJ iGoJ^Uj (jjl (_g4jUw< ) 4j 4-jj7 j4j ^jL'JJSj^JLj 

cAî-U^ctt-L^ ‘CH^I-U’^ U^L^UU- 5 ur’^A <^*4 jU'AlJJjj ^jIjaS' 
(^êjljjiLob jji Sjj->4J Oj-> .jLJ ‘U-jjA^” öi (jUS'iLLJJjJ (jjjj-i ^ UgJAj 
J OJJ-d^ J-H jlj^l i-5'4jj4A LLXjU t j f jê,ilj_j<U jX-5'4 j 4 J j>4jj<Uj jljl-> 

Ic 4d ûky UJ^ tS^oj^ 

<jUi ,5i L (^4jlj jjj ^ ^sjUj jLUIj * I ^Aj xiT ^ 


Sj-T jU»4jUlj J4J* (Vj^j'UjU^ aJ ULTju ^u ,li\A\ J ^jIjAj J (') 

^^UjU 5 iRNA first Hypothesis - jU t ^jj^* jU ^^U/l 



JA i oj*T o& 


J / ^ -&JÇ .^jT*i ûL*f *4jf 

,o/li j0 oj.j .co*; 0j *;Lj ^ (>J ^ 4 ,^. ^ 

y *J* Jls ' | j*&-i» J ~ Uj o^J ^*!^ ^ fi; 

jC Bi^- !U ' ‘ # * SjJ -okj ^ur**.J« ^j*^ 

.jiitfe u| j lie ^ - U ljS ’-»J*-> l! 41 fL Ö—Jlj bjlS'jjj *) jLjr 


|ju iSdtfŞj* J ûW^oijUêjUjj *£ J 4 J ^LJ 

j ^jjL^jUfc î 4-_DNA ^ *,«-ijU aTjLî .lT ,ojlj_^J^ 

^;Us4***< j —■ *oU-oJ-iLj jLJ'^j^ jLj 4_ijj 

J # j) DNA b—UjJlji J .«l_J ^^jS’jSja! 

jji (jjijlj— — >wAj <J (Ij— 'lj»jeJJjj aJ (jj^jl — «jj (_j9ijl— « iJjSJaa 

• öJjjIXiAj .IXj^^O (ijj* 11 ‘‘“i (i^LTpjL Jij*£ 

V v 

jl> <j->Uj (jL> öu c?4j£JîujL) 

V V 

2 öj <Lj j Lö 4j jUm»^j ^joJu4j* LujL*£ jiLî tfU 

5 O L^^JLi 4j ^ _j Lî Jj 45" ji-5 1 ^ 4-*-« - N 

w 

J JjULjj ^j—£aS' i£*Sj 4j <J j—> 4j I j4$" *Û^-öU<Um<L) l£4j jJu jU -V 

^L5^4^>4^ *jl5"jJj 

4ujLJ|j 4-J»L ^jUjlj tjijJiA* 4J 4-wOj* OiUöjLoJ* <^4, ^jjjbU^j -f 

TûjjîU ûjijTJ (RNA) jb J\s*j\j*& 

44A iJj-> ^£ö j jwujLb ^RNA ^£j-» -^* ^ 


(j^r <uj 4> l 
*•••¥« 


j o j <Uu 


J jL—M*Ji ' J ‘^j4-WJ- 


i4> 4/ 


.olTUj^ vr '\ • aJjaSJj r ^ ^'bjjj ^ ^ &->&** ‘jj^Jj** 

<jijiS Aj _DNA j*J i—i *JJ-^ RNA U^J 4 ^ ~° 

ui‘jL.Jk tfoU'i/Uîo IJUdL-jT *J -JJ^> ^ U * J,jî,jS * 

</.-, I . . ^ . , .. a j-r,] J&4* RNA ijUU d NA 

^*<L< *J »-_• b*^*jL{ jjdj** " »v-*- 9 < _ _ v -.. 

AJ 4 ;*.-*, ^jij** <*•>* u'V* J u,j ^ ^ '“'-f. 

,*.U.j j .j.^** ^ 





jUjS m * 


jL J~> l*^ ^j^.j 6 * ö^-uj^L 

y\jA^jj^si l^LL c/^l> 


..LUujJ$<i^¥> £)4Jl)^ 

j) dWJ j Jk>*- ** b ^^ J ^ 4 * H 

^jL^jj j ^j-j aJ ^IjlJa; ^JjjJ-m^ ^ (<y'>^j 

u jLTijjaf ^IjlJaî ^IjUaj*- uM-^* J o^^'^L 

Î4 L/ #J (jlS^Jji nS*Sc>?iJ* ^CrtJ^) û^*wUjy 

J'jlJ ajl_> J j 5 jaJJ_i ^Jjbj jjlji -Cr-X^k JJ^-j (S^jtfj** 

tjijt JL-Jjj J_i (jLjL^L J jlfa^J<U-Jj<-fjL AjLJ- j_; 0j4jlf<Ujlj9j4_*« 

• Ju4*a/ jl^4jl>D^5 

jLii ^jJ aJ IjJL5'LjO 4j « a L»j^L' jS'ijLa^ jLj 

V 

i^j-A <u ^a—ijaJij jjj 4_«( ^^SLLJ ai' aT a_JjjS suaJ •jjJjlijjL- Lj«u 

v 

(j 15*4*I<L ö^jL (j4j*^4j JJ>J4& 

J-i *-i»st c*jl~i r*L .c^^SLlsL; (tf<îos3ji ■i^os^li) 

.oLfsi lr.jjjt> .^lf&^Jjj 

^ tijO 'Sjjj j^ lj^'jL iJ^ijŞj (^silj auL^aj* jjjjj jjj ^XlJli' 

v V V 

L£ ê,i j—^ (j^l—>u4j aj (j<* ; J_»i_**j'jj (jij_jj L&ejjajb«jL'a_*L>a_jl : L * * y 


j »jj-~Jj> ^ljiJu,j J aT .(Jay Roth) ^jj ^a> j*!j «l««lî (0 
•^JjijU Connecticut ^jSLIj aJ jli'al/jL aJ> jjl_* ^ 



Jj« jU J ‘ J ‘ jU ^ *, J ^ tJJJ 

•a* ^ J jA “ '~ J *‘-> && Ö'..J.JJOJ*, i s |j« 

^ljjii »SJ^ ^L-ajJjjJ'O jL, s j, j^JjU |..jJ 

jWj ö—±£o‘ ^ • c '-ê'*d*^'i *j-*i jLilj ..jaJ 4 . c. ..‘ . . j ^- *, jLf.jji? 

jL.S^' 5 ' 5 ^’ ’W^ jj —oaa 1j_$u;I5' 4 J .^..r . .^ş djjjJLî 

.UjUj jjJ-ijj i$4îl> j ^Lj ^IjJ^j^ ^i/^lj 

V 

^$La> ^ij^aSwJj U jyUb ^i 4 j HlOöjjj »j 4 j «ul jiS 

^4jU L (((L!j jj jLj» 


fû)! 



9 0 l5Ij4^ s>aJ - 

cr^^L) 4 ^ 4J4L4>- 


^ûJJJ^bj ^454 j 
JjLJfj = 0 bj 

^Lilj ^)4^ûjb- 5 0 Jj5jj5 ^ar«u . s *i 9 0 bj ^ 441 * 

O^U^ûjL^-sj :^ûj!j> 
4J4A l^b4jl4$Lj 4 J ^J^IAjj ^Cjj^- ^yşolûU <C j^SJJ :p4j>Ob 

iiJ^5Jj4JS>- •' p<Ui4o 

Ûjlj49 v54j So 9 ^jJj5jl5 :^4 jj4> 

OS^JSj ^3? :^4iûi4a 


û st£s5 L 5<0l>. $j v54jö54jjJj.9>- - 
^jjL^^jjj^Ljb' 






LL \JL) A A, * v 


.jgJ^JJ 5 sjeijUsJwjU aJ aJl^ji . ^ . c 

0 o ft* *T iCJL»l ^r. ,^5* 


o Isjo . r * * | A , 
— JJj OSij J 


J33 


U ^Ll * 3 ^lj j ö -^Jj^ jÎIj-j 


w^asi u-'AS j-*>» 
4 jLj^ 4] fijL^ 


ûj 


^ J * ■öuj-i >j* ^ *j j4i 

j< j L -"-"" J f L ^*“’t> öW-iwytj Jir*^^ *; J** __ 

j U »j* * 6 lJ *. o,^ ^*T .^jjjlU. 

J 41 ir-J-.tSjJ j:j— ilT ,.j*i s0 J J _i Ijt^.jiigjj 

OJJJ ct ; ' j ' j > ^ ‘Sj^cJj^o îjaj Jj ^Ai'îjlS'jA i 4 jaj^jîijJj 3 

sijU oA/oL 5 L^ ‘»J^ C jU .<u«u_«*o c ,jL j j_j jljS^jjLi J 

t/ ^ v 

*£*iJ ^£4J<LoLo ûj^Lwuli^*Lu|«=LuJJ<U j*UjIj j <jL4Lw>j}jjL 

( O — u u j^u U-S^ûj) ^j-uIjjLj jU 6 \j aS^ lSoOLLv jLcjSLL 

«ijj-i (j 4 - 31 *—^ c/j^-^lj cy^^'j ‘Od 4 ^ Ji cf**"JJJ- 1 ^jSLîJjlSjjA-Jajb 

^/V 

j u£Ajb ^LûjJ .I^aJ jjl> 4U jLjw-jjIj j jljtfC 

AJli- dJ ^L AjîI jli j»Aj (ojji jijj' 5 CîiJ-^ -> J^-^dJ^ ^) c/** ^ji 5 
-f»jXj— j jjj)) (jjl—j j ajîjIj—Sj^ ^l—^—/j^ : 
(^AjîiiU jJ 4 > îj«uL j^ (jjlT (jj* “H ^ ,4 JJi'j oUsi <4_<(Protoplasm 
.îj^I^SLj {J jLLl> j ojAjaJjj^ jS' Ij&jLjS' aJ ^L*^ 

gijjjj ^jjj ji^iy ‘f^ 1 /^-“ L< * 

Oj»,* J*.*, ,|jji *l*»J'"'j J “-' • l J J & 

» ***_», bjjij^lj J ^ Lli ^ 


<')A problem well-defined, is half solved. 



jj>- 


JiM' U’.j ûWWj .IxJU-a J .‘'’jjiu jjj ^/-uoU./r 4 ;4 . 

J 4lijd/ jjJLs jjJU \. J jjj(Automated) 

*î(jjljjo <oU. 


l up£jk^ <Jj**< Ailijli" <U 4jU (\j 

*■> aT .(Mitochondria - Ljj—jjSj^L) ö jj <j ^ _ l j 

Jj-L ATP ji ^X^jXjSaJî fjSjtS Llftjli*a^u 

<jr*j^jP^L* tsLi jlî ( JS’ 4-* j^ j*j |j a*j> j<u . jL jjjji _ y 

.jrti'sjo-jjji <****< 4jli- <*-UjjJ *£ « 4 JI> 

V 

Jj>* ^aj u «M f IjL> aJ 45 * jjL«5*4*u I jLu < j 4? ■ ■■».»a jaS^ «V* 

^L5*4o4£j4j ^ÛjSL-** jji jj 4 jL- ai' j4îLL j4j *jl> ^OûL -i 

•••fjhi i jL' <j-^ jr> (J^4jI jjJ *4 jLXj 

aj 4 ^) öjljijjöi Jj-j J 4 -Jjj ^ 4 jöûj 4 j 4 j 4 jl-j- « 4 îL>jLT ^JLS"öjljjO -û 
liöjlj—JÛ |»4 j 4j L^SLj 4 J öjljjûi s_5s—j)4 jî ji" t(»jjjUb öû^L-o 4-^_»jj4> 

öjöjLj ^^jljûj Cw^j^ (joiiLo <( j4^ö-lJLjj jLi'LûûL <jj>jyL* 45 ^ajb 
l? L j Ij'‘Ljoû LLJ^wOji .jai dû jli"4-L><ujLj j Cw«*j jjjL aj JjSZj j j 45 ûû 

V 

.&*£>* ^j^JjJ j»4j (j^Jj^j (^OÛûL ai) 

^LTI-m^j j 4jL>jL ^Jl-5tUjjLjlj j LL (^jljaj Löj^J t^jLIj (j\£}S -*\ 

•Ojlji^*'-* 1*44 jUaJ sja,_DNA tSijjJ' j<u^<d jUi^««usj<u 
f * 5 jUJ jU j»«L» J jjLjlj ^s ij<us_J j/ j_, uSL^a;-..,,.^ -V 

^sj«U J.- jj*J ‘CJjisJ- *Lu4j sj* -RNA ^Jl_TsJjai" iSjiJ 

jLS'a-sj^j^lj j_j (U'jU jU U—.DNA) sj^jLjIj ^lJjf J jU'-uujUlj 

4-ijî I-feSjj^A .SjdJjlj__i'Si (ljusjjL_pjl-- J j|-U^sSJbj^ ^l_fjift) 

• (J 4j û ^ 4j L j^u j^j | j j 4j jj jLL 15 U-U-u-o4j 
/ oL^j^jU i-i (Quality Control) ^jj^. <•>. ,- .A 

** L * 5 ’** ^ u»j*Ci v iL__lj J jj^Lr J *î*» ^bjjj J jJjXlj 

c^işsj ^jjs (^*uUjljjlj>4j jaJ j_j «uL> ^susjrfJojfLş ^UIjj jj JJ- 
^IjjjLi' ojL> (^sjLs «u los— jj^ ^jUTJ cujljJsi o«gU«g jSJ«u 

.C^s^UAjjJ J SjU/şj*J<J <ij> K 



; L> ** jj* £<sj .* jjj j jj^ j^ 

. .^Jöjj4^ ^ <L**J&4£U 


oW 


crA^b 

W V 


Jj C>u«i ^) tf-ftj&sd* ^Î^J ^aUU.usa ^jaSaJ 

(.Ufij-A-;_5^**®J** - -OjAj jj-» Aj jljejöJ Uj - Z*>dJ 

(jjijS-^i^ > ijj^ j>*ij*~* J ojûj^ji j^ ^J OUi ^) UI^A ^ ^Aj 

J «jWJ i^J^ L J-j J~i ^ J J>**M f^. 

- .^1 JaAjA- (_^J> 


.. 0 bj S 

_, IJjjA' C,l4*_- ••<—^ jl£*? .jL-jJ (.-O* ^.jAilj-W.J jti4J 
^(Symposium - ^jj-^) •> > ^ J ° ,jl > ^ 

J I/jl— iwr Jfi— *J cr^o*^ ^- Brandies >-^ ,Ji ^ ,J J f 

!0 Jj&j jLJ X <*jjfo jJ 3 ) 

*o*J jij-x^^ * ** AjH ûUJ ’ 

J ^ *» ^ ^ ^ U) 

'. . , .^j«. ^j^U j o*.j« ***** ***^ J ij ^ 

3 ijAJj-k i * JO&JJ . ...j,^ 

•ojj- 4 ^ y is*** ^ 

T , .... . ,,\ ,^- î; C-JjXj ^OJ ‘°^ jU 

»j<JL^j>j *-^ . ^ H (Metabolism) 

..l 4( -v.-i-_Oiii- *a51jJ- * !J> J 

t)\—J. ..; jtfl/iAl 

f< .. . Jb> “> J * 

ö»j o»jLi*j •» o-OJ‘ u “ l i J JJ ^ 

S V " . ' . . 




<^Şo ös? j'J^Jy- L^€> 


JU*4> jj t yLS'juL- «JDjj 4S'öjöj4jj_ i .CCw jL/ (jL J 

(jibC— jL U) Ai'ûjo jbJUJ «4J|ja) «C~ÇAûajti'*j jiuy ^Aji 

J-i LftDjj4A J jiJ < yLi'6jj7j4i'j4j jjLj J (jiji t £0j4j.5j£i'l> ‘(jlj$ 

*(J 

(jj-> <^DjÇ-2jL JjJ (jjDjDJJjj (jDj4. ; . T > »> J ÛJJJjjj (^L'ljJ jDjDX. 

.(lUadi' jl jL> JJ4> J4i"4j 

f ^ LT^bi *i J ^kj d iSP* *i JJ=—JSJO-C 

.cçc-ub J? (jjljDjD-Ujj U CJL « 

<j(-i) crk^JJ-~> J e J 4 i <^j-> li 4 ^ 4 ^-C>j (jbljJ jêjoJl 

V 

•^i 4 * {crk^j> 

.CJjLji'u jlj#j6-Ujj (jjLj Djj (jjLl£*4>j4j ^jjlc—OJ 4 j <cf L*j»l>jDj<l 

4j<UjLC |»4j jliLîoi j 4iLlA j Jfojb tjjjj) OJJiJJJ <yl5'Afib 

J L$-^ e J ei c 5 ^ljj-> ti e jkj 4 —- ^ <jl‘ T ‘^J'UjJ 

•Cr^L j*<Lfcj4j jij 

‘(j"--'v4j0i (4 jL>) jJ (jjlj®JÖ-Ujj 4 j C-Lj (_jjlj4j 4 j (^jli'«CuJjjU (_j>j 

* <( jiv^L* jLjloj^fc jDjo^jj 4 j 4Cjjj <j|j ^C« 

V 


6 J jLi! J ■ . » . -> ■ <l) 'i-J.JSş- ;j»*A 4 j 4 $ ,l"jI 4 S 4 ^ili 

) J 39 J J^4i ^4^Ş3 

Ij.jaJ lJ> jLJ 4 CJC-^Î JlS<u/ tJ ,u, tJ lS> J 

Ij«£lij_»«î tsjl—Jj Ij.j_şj .J «S" , tJ «. 

. V * 

• ** ^W 4 * «Reductionism - ^Jfu jl_i) i>L_, oju'i/i'. 



j\J j 6ÛJL-Ji J4A 

J-f ‘‘J^J^ .‘Olj^Sj jaJ 4j J4A J4ji/L_ji uLJl—tb 
j{Jtj*~&& L^J^J^" J^ eij-J jL-)L<0 jLlj#'A_*j j ‘oWj <i 8i jL* 
jLLL <jl£Ll> jjlji <jlT4jLi jLiL <jidJ ^jjlS'djsljûAj/ :jsjeJJj j 
^jL ê J‘ u - J jLjL ^jlS'a.^lJ_Î4 j 

^j, »jjU <0 a$L> r^jJL^Ij jLij ji<u4j.(ojjiSU^j <jjjjjJ ‘ojêjji) 
^j/U^ sJiLu jJ <*jL> j_j ^/jjsj^oIj^SLJ ^_fc jLj <i/.ij jhj jLjj 
‘jlJ^ 9i ö^j -> *i ^ej^ aJ J ‘i/-Lj jL> _oJ J J4j AjIjAj 

^ ♦♦ V V V 

V M 

ojljj^ ji jWLIj jl^dj 


<jssi 


.. 0 LiJlj \î .. jjLqIj^ ,.$ (jjlj^ l-^sûj 4 J 
<uj!jj^J j^ <c-^wjjXj <t jjAjL_Xj jLjj ^j-jAiÖA^s U »j 45Ljj aJ tjtjAj jj 

V 

jj-j 6j^_( Ontological-^lj^&jjj) j^jj ^ j j-^j^ ^^j^. 

i£ <4j4> jLsjsjdi'L> (^lj^,» j— i <y ^jj jljeje-^j j jLj • j*$4 

*. ( ' )a ) jj^j 9 . lA^Ij^ 

^ a jiJ ölij : f 
<ijLtj = jLj : r# jji 



J 0lij9î j £)ij| 


<* JLi'ju>jJjiL ^j'L-— JL^J (N) 

O 9J <0>—JJ cr - ‘-r-r- 

j£*JLniA*b 


©■ 


<^§0 Solfc-s* ÖJ? J'J^JJi 


t 


'Jyi J ÛV * 


ij*»j 

•^j'SsoL 

jl~4^ tS^ljj’ : j*»j!^î 


iJS4j IaJLaJI^LIj <»J <j5wjj> ^jSsI^JULj 5 j**>CJj 


<Jj lAj .jijA J .J>' îj*^^ 


. jA^öJjlS* A^Aj J ®jl <*£*J<Sbj î|*4jJdj 


'4i<^ Û^jjijij l£^J“' 




jj^ jOjjCjj; 0§C> 


Life is Intelligent «i5ojjj ^bj : f>45o 

a* ^yj ai J ^ « ûWj» >. cScujtjjŞ 

v 

^yju-L} ^dj (^LjUoJ'Sj— jj» 4 j ÎjlJLaITIî aJ .cjJ 

a 5 6 J^ ^L'SdJ^i 4 ^ jb'sjJsijfU# .ejAJJ"oJJej 

J"* v 

-AjU -j»l^î*î) jtJb'-uJsjaj; fiJ< u^5bj Jj j! Jfi j fi JCjj 




.(i' jb jb' ‘tji ^ êi O-i Lj 4 *^ ‘((jb'djUjjiC) j> -AJLijdi' -SjiiS 


,J'eJ JjjSîjT (Y) Uncertainty ^L&li j jU/ a) ^ 0 ) ^alI/ ^LjJ 


^ J^tr^ uUl/L :Quantum Physics - fuJljJ ^Ujb (N) 

« | ... L ^ j l ^ J xJo 4,^J>4 j dj ^öj<U wUL j ûiiL-c 

lT* v ** 

j iJÇj—UU < _ s j15'a-Cu5jU (^-XjAj LasjjAa <oa 5»e jjlS^ aJ jL5 jJj-O 

*_ « ja 5 (jLij*i jj !j-j *ol5jb> . fi j<oJj5' fi i j 15”a— jL» j 15 j ^^-wJLTj* »j!x 

.A——Oja 5 j Ij j—S (J *L* L; Ij j—u <_^> a5L# a 5 ( fi jA—J^5 fifi 
^>a5JLo aJ oij-i . < _ ? 5L_^‘)15 ^LjJ <y!5L>L> fij !jj jljO <jLajjU <jîl> 
Complete L» fiJ ,jjjL>L) <c j jai' fi j-o jj L5 <jajLL~/L jaj j-» jLjljaj 
^jjjIjujaj jL“ fiJ *o *5ooj!j ^asjI j5 ^LjJ ^aj . fiJ lj«-L (Determinism 

<(5 <j»ijLji (ji<LA> j sjajOjai” fi i j»<U-w-jj (j 6 iA_« ^LLftjA-j jj 

.^tjJsOaJ ( _ s 5b-j; , !>l5 (jLjb jXÖXj 
ja/aJ aJcuLo ab «0 -jj 5 fifi j>aJ u~—OjJ (-5Li)aj>j5 <j»aOlj_5 (jLjL ^jO-Jlj 

j jjjj"j-*j J jj-JJjJ J L_j_Jja5 j ijA^ :Ot_5se ljJl5Ljijj oLLjb AjU—*- 
v v - 
<d Lojjajk ..U-oja/ (jj<u_x^5Lj (jjj (jj't5 fi iiL aLijj j <-5 j)j 5 j jjjiSLJaj 

<fi juo)j5 fi i (jisjj <jjt5 fi j'ljL> fiJ j> ^ji-Lr 

t^LjJ (ylLoju^o a5L*u> J a5L5u (Uncertainty) ^UJaL c/Ua> ( y ) 

if*5Aj) jjjji iA- ja5aj :jjj AJUai-si aJjL jji (j fi jAJij5 Ljjj jj <^ao) j5 

ur-y.^û ^ASLjJ IjA j .(LajAJjL tSJJJ jA— ^bbSUjJAj" 

'-^LjLaJ c5ajA iJj j ( fi jAj'lA5.-LJ) ^JAj 1 i J i ûLjU (jA———/I jL Aj JA5 fi j_; 
•û^jLj jLjaj <jA5 6 j—i <J— y. û Ia—5Lj"15aJ .^ji j oL.^jji 
'iAj 6 .a5a^jU t5jjj jA—1 j AOJjaSL jjjfji L'aj ja5aJ ^^5 .O-O fi ijA-0" 



0 _,._ <^§0 OJH? J ö J^JJi C^€> --- 

.u>j .^u /-« ö\S^'j* L - </*-*-> ■r | J" ‘e uts &* l -^ L 'js' *) 

•U- 4 ^ J l/^j^ tjtjj ^Oj^y. 

Aj ria. ...*> 4j jaj6Ju_uj Lj oU^U 7 Oj oj—> 

(jj-T jlojL—L ji—<<^) 6j‘*rîi J ''-r4» ; j|j4jLjj; 4j<Jljj j c?'L5'<u>.jJjjij 
j ^jL ej 4 __ ijijiJJJj <lj djljAJfjj j Ö<L-*" j **0 jj-> ‘ 0 _*Aj ^jjj—> 4iii> 
îj^j'ei iLj jjjjj4j J jjJJJJ^jL-. t . j J C^4j)j4j Jij'îO 6 j4j 15"6jijjjj 

j cjuu-hj (_^j^Jaa <ejljLi ^4j6jL$> 4j sjiLosj^jL ^êjj cyL"»j!ji LL 

v > >. V 

ajLjAjljj J Û<li^ l*4j J-J J Ajjj-J jl J L> 4 J 4 JI Jj 

V I V 

O^J-^L) (^lj ‘^fj'si" ‘f'jj^lj J^^ ^jjJjtSjbi loJL j ^-ujd/jii Jai” 4 ] 

v v 

<jOj JL^ 4j|^_> ajLjaJI jj j ij>L-j IÎ 0 J^j 4i 

v * 

!îl j^I^J^^ J^^iJ j*l^ 0 j*U* j diiLdoJUjlj 


V 

' öi oL Ûj^LI-Jjj »4 j jL^ J-Jl jJU 

^ v * ^ v 

c£J^ j **a */♦ ® l£J U—*/ ^ û (j ö jIjJcA <£<LÎ Ij^5* «/1 • *1 ■ 

v v ^ “ *• ♦ 

.<UAA (jJjjJj^ 

V 

iPjO fj-Ujji <U»j <^L'a J eo5L^J <U>jO jS <<Ljujljj|j Lejj** 

‘ûîjjL" si L'*iL>U jj Ijj"<OejL J J jeieJJO-eiJ jLjljiLiJ ^LIjJ 

<(J jL_r<d i i J 4i' <d <bej_J j»Li” W<u <j4jei (JjLJ (j<u<aej_J) <u jL_/L'lj <S 
JJ__*4A <d* e/_!ej<0 OiJlj-Jei L*J<J <(jLljU <CÇX__ejeilj jlj5L_LJ 

S'j-ij^. U,-—jj jljjS' J jljiLLj 4 J jL_ej iU< u< lL i j<l^ 

*(|Uj5jjî jj cJjjfei j*j_j|jjj) <u<la '/.0‘ 
<0 C__Cj (jiÇl5'4J> v 4_C J) zLf&jUJ ^ej4jJjiu j_j <ui_î <ej<J «jUlj 

Uncertainty ) ^Lj.L *t «<« .<>*_*,„ (Probability) _,<*! 

u—j.>-oi" ii.VJ > .cjj-.^ 0j U (Principle 

.(oU'.jçj tîjLS' J^ys rfWjJ </) l>.j yjjtçU j_lj*. *J .^jL-aJ 

I ^lu-L frjL ^ 





jUbjA—- li ^ aS' 4JUa5 

• i\a£ d JlaJ 

**V 

,y 5 ^LSoj'^ c^'sj^' ,y£Ao>9%*<£ <0 o^ud&î 9i 

ûAjjlj (^yjljj <0 b ûjû^ 

. . V 

ij Jj~^ c£jlj'“ J 0£“bi 8i ‘iji 6 -^. ûOjJU (JjUs9j ^jXjjA^ jaS"a5 

♦ V v 

i 'j*St'£-*JJ* ^^4-* OJA-Ij J jj>jIjj> (Jjljj- A; <O^S9i (jlj> tyjjijij 

..jA^9i JJJ-i (J^J^ O^ob^ (J^A;U<uljlS' aj 

V 

jIht jj** J j j<u o* o^J^ljj <^L£L®dJ 

^JUjÖ^ Lbj‘&—+Jb$2jj jL—^ jL-Jj <U 4j|jl^Jj-> i..J 

j xJajj£ j I j—> 4jj^*" j j j Lw ^aJ 

•öjjjL^5lXj •• j ^jtf^Jdi 

^X-M/lj <&->„*£J jl^^Li <^>f>ö^jj IjJI^LujISLsmj Aj jl£*j\£ 

\jî ij\£&^£l$j£j\j> J c\££i$j£ j jîij$ J jlS*4jt> 

*&* ^öjj ^yl^öjljj l^LjS' J ^öjaj 

J öJlJL ^JlJjj> oj-> u _5'<Uöj 4£ (Jöjj ^L/öjIjj :4j&j4j £ öjL-*^ jJ 

^*ifjj Jj^ ^>JjA —mj a 5^ t j»«Uj<l Ujj I*Aj$j5L>j 5 ,< ^jtS* ^ jL j 15^ ö 
^LjLo ^4 î (^j-5^ <gLxjJL j*jj aj ^jj ^JL (^aj ^^ccS^Ij lJLj> 

V 

ujöjaj ^l jt ja^* .(CwXLöL jLa öjuJLS'ajJljj jj-o^) aj jLj j) <y.*$jj-i 

v v 

5 #j a;aJjU jLji- <Jt>j j 6^ !^UUa ijtjj (ybbjij, oLaa 

<yijSc_wjji ^Aaljli' J (>ijJ ( yli'ajlj> •jŞ-A J Öi^jb'-J 

0j-> ^ 5 ojj~* bsjj t yLi'9jlji jL^ (uk^ J-^ ^ ^^4-* 

S(JJJ^>tLMlöi‘iXj 



öyr 


(Modern Darwinism) £j-î ^jtrCJJ^ 
yj *ja;1<'a< j j.l J jLjli'ijbjAj j jlaS'jJii i-uJL ^JjJ^u-ij^ (^lS'jû.Ljj 

ijuJL <d ^Tajj^ j»Vu; jLuTJjj -> ^ ^j'LoiL^ 

4j| jdi' ,4jUft jLiijJ jLiAA jAA ( ) (I-U4jjlj5' Jji—L aj) cSj^i, ^ 


uJ jLo>. ^iLo LL' îijb jLjjj ^Uijjf [43 C5 -*l$'l‘ <d j ^ 

,cw>jjj —j LLduoji' ^uûu^jL a) jLju- (jLjA-J aJ^ ş ^jjX, 

V 

ÎSajaa jLijLT j.4j (^LIjJ ^A-oij^ ^tjj cS JL'ijljj ajIjS' 

Îij4 »LUXj ^j l? 5'4j4j'j-»J L < jL^4U**4j4«i (JjjLj (^iJ^Ji^Ljjj 

(_^jl>LIs ^yUiftljLij 4j (jiL«jS L'4 j4>jL <_5LjL l5 SLijJ4_oj4J^a 

jjjjjjj_jL j jLS' 4 J <_5"4j4u_s4ji L-»4> ,jsL .ol5'o j LLîjjliLtj L yjlS' 4j jj 

(Jj*±jj- ‘S’Ljoa (j>ij ^ M a J ‘6jj^IjLjj> (jtLL (jS'^jjLL 

4jI>0 

4>jL jUj «jljj (j-SLiJ LLxJ4_oj5' (jlU-J^J 4^»u_j f <J_7 ^j-SLUjIjjXJ^j 

v V V v 

V 

4J) Ajj—j l^-X 3 *Löj^ 4J 4 jiUÎ .^aJLU-T ,/XUJIj^j- 4 j 

*>jL) x5jiM—’ LLxJ.UojS' j4_«, (Jjljj-o (J— ((jJ>lL4j'L j (j-oljJ4j‘ 


iJ w-MMj dj £)L$jI tfLöMj t0j4 -LL>o 

** V v ** ** **** ** ** V 

Lf o«5j4^ dj j-j i Ajjj—j Lw Jmjoj b j Ll ^bj I j*+i I jJi 4£ IjDj 

V 

4 ) o^4jLju j ojAjdJjLc ^5* *I^Iy ^£jJ 


j»4Jjlj/ jj 4i” <4jLjL ^-I-L jJ^ijJ 0) 



o3>- J^J^JJi 


j fi yji jbW iJjU* iJ^Ji^ f »0*^ .lj*iLjJ tjJijj 

*■>. J 0 ^- *>*U JtjJ-J J *—• SjAj^JjljJ êjAS'jllj ^jjj jA— J 

.(Jjb OJ 1^ *->'-* f 0 -)*** 1 sjaJLwJ <U*Îjlj> Jjj>j'jj> 

v 

(j)^i ^&jLo ^JJi ( *&J?*+* 4 „aAj UU 

X> a£ t-A—((JJ jjIjLjjJ> ^ AjJLLj)) u£-JjLS* 

j -uJ-j Ij *d jj jLuJjIjJ ^ö^L ^LSJu jS' 

^jL^Lî Ojj<Ij^jj> ^ ‘ûtnbj^ 

'*JJ^ {JAZ**A>jAj I^ÖjlSw J öjjJjIjJj ^jLu*<U 

« OX'JJ 0 « LU* / 6^«^J 


« u* ~v 


jj^ jL & jJ cy^^Ji 4 ^ J L f<£ ^Jj^ j^L L t J -ga Llî 

*Cj4S%JC IJuj ^wLU ^JjJ^öj 

V 

.(A^<ui^jl>-J) dt£sJitejtijb ^JUaAJ j JSaî - 

,jJ> JjjjIijL j ^aJu'-UjAjjA jljli (JLJjL” ~ 

^ .*;<^ j.<3 —~*i *) *-£—Jjj—& l iJ 

•»JJ>/ j«-*fJ*i * ■**> *i ‘ r,J! * ,J ‘ iy , ' 

IjJjj&J .J.jj-i J iS ..jljx l«f.J_l*.j<ij* /■'-i J 

*f , 0JJ _ .Jj.jii J^ toif«*) t3iU 

j-ij. ^ <&.J J ûijij*. * *•? ^ J*** ök-s-x^ 

^ ^ *) jL^.j j *A*-- *< ■«•* . 

, . . , • LS'UU « j!»-> AxM&tj c5iCr -î <y -J& 

.(jjaJjj jLjl^jAjAj 



SoU 4 * öfr J'J^J* 


ÇUoooIj L*U 

V v ** 

.cOi/ cotj ^«»J» »" ^ ** ^ 

*jj ^LStJj; »“ LU j ^ >— u ^ 

. êJ L» jL,/ jtit j o UL * J ‘^ 40 " ^ iC i/»>4j 

j ^ljJJ. J jLJ J >4^ COj^ UcÖjl/U^ C^'j^Ji oUt Aj 

•<j/» jdj J Oj!*L-4j4j S J U>j) 

^jjb Ac #i jl1»/ »jj>jdJ ^ ö&tijjj* j oyU j öjjSJ^ 

O^jb ^tLob »i> t» ‘/ c/jjU jji 

,c^i*3 ^ijOlijU' j jLj^jjjöi UJIjjsj j!jL> ^ tl/U 

V 

J olfêJ-Ç" Ajlj^C JJ-Ö4A 4 J 4^ «cjjfObjtvj^ Ji4Î <^«ijti l-Uöijt^ 

.>j4s4jaSjjj* ^4 J .> U - °>/ si J 4 > o-L> ‘LÇUjoxJ oU 

^jVU j 6j?Jj4 j jiV^ 0^4* J^ AJljC jj^ 

j jtj jj jlS'Ij»jj- ^ljjŞ ** ÖJJJ öLy ajj-lj L ê > 

«fc)> # j-0 4Î /LO j Jjji a&J^J-i *£j-£ &J*i '^jy 

^UIjJ U' bj<u J*j£ 04- U J4f 4 j .4Jj» 4T JJJ >Ub> 

J jUj jLo» Ij4j .4^jLjlj O^. 1 -^4jUx* J OjLJlj j>4J ji/jkoL 

4l 4/ 1ÛS J U »L L'oyJ ^4^ OJ^ C^>“ J ^ 

•Lrd/ ei jk> 14—"t jlj? 

Embedded Intelligence û^IjU ^j/ûjjJ 

/ajLuJj JlJ4> j4_U J <4j4jL5'ÖjJ j AJ4 U^ J j 4Î 0-L4-j4-jt" 4 j»4 

4045 j-J 4 j jj-J .4*J IJjt> 4) jLj4^j-j4* » . jjj^ jl>J -* 

.4jtjba JSAy^ J 4tij/ 



• OJ ^ ***** cê^ 


Autonomous Intelligence jlSji. ^Sojjj -v 

jA .. - d ,. , 

^ ,J * J ^ J Lj " j ^ J CH-w j j û»« 

Self-Aware Intelligence ^lSUj^ js, yj . r 

:J r t j.j*S-U Jjiljj J 4 , 4J4«I_J jl__i 4 j 4 j 

+♦ 

^uiy j - (^tj^) jj>-^ iS'jxsJjii uijj - i> ^ 

V 

Infinite Intelligence la>d) 

^ *jij <U*5 


jj-> jX—**> <((- Nature cu—^c-uul^ u£j 

jjJu r,V ^jlJu jLj jo ^lJoj^u« 4 ^ <ûj^ajIS^öjaJ Cc>^l> * '<j*£ 

v w 

J*f a) .(Prokaryote - j-*— <S ji-J) sjj-j Ij-jaSj .^JjtTL^ J Jl— 

jLj ,j\J jj ajJi jj j ^jJjjL cGaL-_i jjIja; Ij-w6ja5 

UbêjjAJb .fijAJejj-JAj fl jA-JLT-u/ fijij tijlj^” ^ >»J-^ bj^ jldj -*JJi 
/ . ,( ♦ -v* v *.l , * a <CUXLu>d£ 

o öj 4 -JLy» 4 ib Jj jJ<Ubj<U^ J U’-iJ {jr^JJ* -* 


4) _, . ^r,| 3 4j|,4^ J'"!• J uj!Sir John Madox( ’ 

™ cr^' J J ' J ,,J .'...,k 4.4_J 

t!- u wJi/jL/ X«/ — jL - Y ' " ,jU 



© 




@5 



j&^^j*** 4*^. 

, T .. -i^ j,j\^) JU 1 iS^'j ur- 0) «J^ J^» 

.ajij Jui/ ^j^j 65 r^ JJ ^ " 
j ûb4- * J~H* ^W tf X ^ ~ 

^ 45bj J f *S iL, ^JJÎI-î jJj ^ ^ 4 * 

.^IjL Çp/ jl/Ai ^U-UJ Ji J ÖJJ^JJJ* 

Wj'jSL* **?'J*} ^ ^ ^ U j - 

c/*>j c/ij*—A-i>4i ^4^jt>j“- ^ *°- e jU Ojk c^ Ufl .uj 

•CwjjXJ 


j ^LjJ ■■.!' ^jua J 1 *î4j ^ 4 /u e £ <6 j4U4/sa c> L ,JJ 5 

OU'.u/L j J ^^u-4* 4Ji^-.4j ^U'öjjU AS-lî ^jd^- ÖJ^U/ 

JJ4S> Cw^b 4> Ij4j ij-iJ> ("Lpj-iji^ ‘<_£j e J*U-4j ‘liJ^*/ ‘c/j^ 
.(LH*Jjj/ IJlCwjIj 4 J j^Jaj) Lnri & -IdJ J ûi^^-bj ûleij O^iJ 

sJjjjZJ îC&Jt* J j^* 6 * *-U>j j^ ‘j jL>4/ 4Ci4f 4j ^Ij jT ‘Ujî 

j^ j jUiuLjJ 4 JaL_^ aJ 4 / s j;4^j4jy. jjLlî 

c/JjLT ^LjJJ 4 J j4j ‘c^jjiLLbJ-aj ^Lji 

V 

C^^^jJjLjb Ö^jljL^AjJfj J 4j4ui.-0 «\j*Ldj4jj£ 

jJju jl j &> l g*gÇ *l£* .^jI jj—j ^U* iÎm^ ^jLS^öJ—J^u aJ l _&&j ix^bj^ <£*j 

•CH L5T* 1 (/*H e J*H J 4 -^ SjljjJ^A j44 

V V 


4J .ejjJbbJ aJ Nsn Jl, :Werner Arber ('i) 





Molecular biology 








(Life=lnformation)^UM i=0 y ; ^ ssj 

|jSv J tf.jf CfaÖ- ^OPtf. , 

J«î ^ûSrfi **~j rfbjf .^r. t ^ <. tf w 

.( Q littJ Jjj 6 -*-4* L? 4 ^ AdjtJ I »4j , .J « . -- , 

" ^ ° J 4 J^ oj^, ^(sL)l> 

•->; J> J ^JO û»ja Lijjj* 0) (jl> >nö)^ 

' Y ‘ ‘ Uj ^ j^ <s*$ *-jj>j/ o JJi? vr jU 4 j 

^jW'j (“VJ ^4* jAA j^ . 0j l^ Yo 

jVb # J*^0 JJ- 4 ^ ! (r) *j'X>L»jî o^jji a) jj> o'jij^ ^i/jojji jj 
> (J-i^j^je - t >rî-j>i'- 3 c>^) Cwo jlj^ LfÎ4j 4 ) jUS'oo> oijS' 
^(-4^ ‘ j — 1 4j .*jj;L^5o ((jjL_Jlj ^jL_«j;) 

jj'ji-^r tjjj-> >j-^ ç, j'j> j»<u l^dJ i( jjI jo»j#jwj 

^LT^LjL <yj j_, 45" < 4J (1/jLoj; ^j^, 

^j-ry'jj^^ djj_^ L ^J î L_? dJoJuji jl j4J4 j_u : j ^j 

.olSLo-jjji 0jj> j*rij (jjijS'aJjdj (_/> 

^S* .lolijijj t^Sj-^-> JL> 4j (j4î(jii(ji sijS” ^><u jjA&i b 

‘<y J ^jj-—jJ »JJ» csd'jdJ 5 *i ‘Cjj 4 L^WjLê'j j*j Lj'j^ 

-»J«*i^ c>> 


cr-.Uj >i 


j »jjjL aJdj aj li-L'<* jL» aJ ‘SîijLj'j (“^ (M 
.»j aj«j1 jSL-J j li^iS”d-oijjS' ajL *L ijj> 
a ijj\ —*jlj <S —x^> jAA lj_Jlj»ilj ji—lio (^) 
.»jU,A_ i LU JaL' j»*J .êJjJ^^J*^ 


,jji 


îoW< b'K 


>ui> oil 

-tîr 

. ■ ., , .. 3 < Jjji b > k~sî» -^Oiji ySjjv. 

jLlîLOjfAj 

jî 

^jb U,b) J « Geor 9 e Johnson CjJ ^* 

*j , cj„ j jjJ yfddO'j* 1 — 4 r“ 1 -’‘ 4 * îLi,îU “ m 'W'-£~ 

oî»>» jU ^LSUjWb ^ • JjO j*- ^^ CD 5JtJtl 

.jaJ ..jjf.i JJ~*» J J-jj 1 •* IjAj ‘ 

J Sjij tjij^ 

J duLijLîlj f *S LLrL <jtOjH LjO ^ J J 4 J 4i 

^ejAÎ j<u^ jjj^- jL^^Jjjjb .jjl/jLojJ ,Jj lj^ 0 ^j 

!e jj^ jji ej^J^dJ J c/^öJ^ ^ C?i 

jp/ tf.J~^ (J^bjLlj jAÎ ^iijj J ^*Ç*> J ^ f* 3 ^ 

J L'jjj' 4j iU*5 (JJJ#..Ji4j c^-lj jA- iLljöJöXij c/^l aJ 

v 

.ejdOLj (/aJa>«j 


Jj—i tr-^y. ° jj—° 


^»j 


. v ♦ . £ « 


iJ 6 jJj-i 


^ajLjI j aj .lj jd (DNA) û^iL« <lS^jU ^jIS^ajlo Ojj> ^j^-* ^ ^jj^-H^ 
•^j^ &*-* tf*> Jj*-~&U ^tfA+^JijzAi j jj* 

<lîL-u> j*<J <-S"ajja^ ^j-Jjj ^y^j^ujL-j^ j ^L-^-u^ ^djAj/^W? 

»f JU J^JÖ-^J 

.»jljj^U aJ \\\k jl« ,(?Did Darwin get it right) (^ 



v ~ 

jjUyl ir^*W»j j cijLjlj) J 

*jJ*£ e-îb -ÎH ûlr^J^ (tj^jj*- J ^(Jaj ^jj+aJjj,) 

AJ H ‘u^tj JJ L 

* / y 

. ^AjA^ûj *4**3 

U^jWj^—^ Aj djJJj jA£ .CsXj Cs^öij^jAJ 

.^iAjajlî jlj j J ^^>0j ,jj\j <*j »JAjjj/jJ *(jjtj^ cr^ 

‘!*LScience) ^jlijf <*J (Y ♦ ♦t' JL) ^sjl/jjL JlJj d 
,/. s j ,j*îtr»oi^ip J ^ - 4 ">.l-uî 

^ J ^jjL. jLfc* L,u» LÎjL-ji u-'îy 41 ^Lfc? Ls- S ' ji> 

C J Ufc> <j J.j-0 J^' fk '«0 j J *»l» ! ^’ ,j u ‘ 5,JJi ^ 
Jji ^ uWjWlj **, * ^* 1 

, , c ., .. . (AÎ -LiU4Î J\ ^J> Oj j *« u " 

J ^ ,^L *,Ljijj J*U- jjJ.lS'J 

J .J.u^fcj sjiSL jLîj j ... . » vs.jjLiy 

JBLi-* j bltf ^ JUJ ^ ' J,J 


lt! iL-Lj Jj>». lî 44 


~.j~ - - , ^jjj- p» J **> 

îjifcj 5 " Jh^J* j " ‘ " j. 0 UL 0 L ‘jji 

, ;,L, ,Uj j JJ? 


^Si <S$J 




.j.Bernd-OI^PP^;) 

'nformation and the origin of llfe f*“ Jaco b D- B8ni “ m <Lb,J 

^ J tUVjL.^'^^ jt' ■"■“'* J,W * 

Aj^iJoj UJ> * 


Mjr 



öy? 


& 

>~c 

& 


.. v < ii-i _ * J , jLJ , ’AjL> jL-* ^ ,e> ji —- öL- 

j-> o j ^j—Jfeb ^ • 

.cis^-jjji *> fe'V- L ' 

J_, .- ^ r. ^jL-jlj *iL* c/j'- : J lJ ' DNA * I■£* j ‘C4- î lS 3 J‘-^ 

iUjlf jOi chV-î '-> j ‘ oLr ^ jalj 

.Iju-i/jlf j jLJU J ^kjOb <J‘J*^—P tyV*i~ljlS 

Information - ^jLu'lj —4-j>.» rijWb oj'— ,S A *< 

.6jl«Processing 

w ^ 

J J iStijStfA fjij*kjp J^ -*di< j^ 

V 

jLUIj (jjljs^-idJ <J|j ^yJJljj^l^ (jL^lji j JL 

<jd £.Lb jiUxJ aS «jJ'ai ^jL'lj cs&C-Jlj (JöjJ jiL45L“ 

.ajlj/J L'ê^oJOJCJJ jLj Ji JI~±& tSjL^lj Ljb^" J ûjljtfLî* Cw jlj> 

jAA» îcjfoJ °ol^j-S' OjljÇLw *jLj (^4>*U. ^jljo J jJjSLI tflilj 

jj * 1 > f,V jj-îr ^£jöj J^-**' ^^Lj !jO d£ $J^> U 

V V 

.djl^C—«/4jjl> oW jlj^ W *sj jCOqjjj 3 ^jiJööJ^ JLj 

V 

!^(j^ l) lj jAj jL»j I jJAjbjwLw jj Ç^jjlj ^£jLo!j <lUL>!jL 

^jL-5" aJ ^a-jjL_uIj l£jL-L-J j^j CwXjIjU gL.<oL-£jU .öjjJL-& 

^J-iJ^ 4 ^ ‘L>lj ö J°-^-*iJ l£jL» j —LJÖ <^i*24>öji ö JJi IjUj^LT L? 4 ^ 

.«oU 


V A » | 

>* ** > jO 




<^lj»^ij t/j'LjU^ ^jj-Ljvd ‘Stuart Kauffman (') 






^ T " ^ <stephen Mey - ■ • vu 

...UjA— J 4 —'£ * 1( jL*j <A a " K * r ~ ,) 

V O—-JJjAjUoû aSLu^L, 

V > . 

•jLj ^ISL^Uj 

j JJ~ U^-jij fMj-4 c/^lî *f .ci« ^ 

^ *J .j^Ai *i ^ -^j-c Ij-ilO u-f-JVj ^iSj} JLS 
in Bit a. û^ 1 - 0 ^ Oî i, j j 'i: *■£?'*’ *iji ■*-' liîiî •tSjUij <ui Uîii 
hiii> JjWb cs^“"*J ‘û-i 4 ^ jl~‘t; *;t2j.*> ji, / Jjjjj j ^. - . 
- c—~o*^ » J ‘((Fidelity —*jji» j t <(Accuracy -^ijj» J'oj 

a^jL j tj54j* J l^Ll—sjL 4j (jLujLulj ,j ja_-i jLo^dj .((Redundancy 
ijLfcr? JJ* *i J 4 *— cSjWlj J ojjfo^ L> aJ A^dj j4J> .ojajjAjJ .CJjjIjU 

V 

.jAS' iijL jSj^ji ^yjjJ^jL^ JJ tjdSjj ‘(jji4s> jji ‘OjljL> 


Palm , uSJI • J c-Jlj ^ (Stephen Meyer) ) 

Pelm ^bJ‘ ^vuf.j^.Beach At'ent' 0 

j c_ilj Jh * Discovery ^ .^jj 

jj>ç. J 0 .u~U j • jtjj i/ ■'**- ‘ j M 0 | e cular Biology li*!*- 1 " J 

cSi^'3 J J M ° Vj^ g.C. Williams <r: 

^ ^ j ^ - B "f 

j OjJtjjjJ' ^ ’ .BitS A -U 


soi n** öj? 




.d Ijyir jU* 4J) jl/ -J j**H ^ 

<: . * Jj .„ L;U S4J*J4Î jd*—'*j*i t//' 4 *^ (IJ-i«L 

L'oj) IajojdJljjj ^ ^Ij^J^ ^l^ 

jl1/oJjb ^ jLj jlJk ‘ (c ^ 6 ' Bit ^ (L -^ 

jlS a) ÎOLSU J^aj_»i »j^ 8 _KJ t/iJ^J-^O oV^ 

J jlS'JjaA c^^J^ ‘J^J^J^ cs^J^ ^ -* °J^ L </*** 
c_w i- L;a; aS* .Lx* jLo-SLi l^o~SL>i t/^J J^J 
a^ujLjlj jj^aA .aî >L L (To be or not to be that is the question.) j_* 

5o/ <^®j(>ja-* 8 ji/ aj 

t£9j-*J ^ljJJ a, ai') jii JJSÎ4Î jw ‘ J^J^ (jaia-Jas djJ-^Jvi 
LLajb ^JoaJ 4 ) >Sf«o .i/êi tjijOjU^ t/^i'j^.'j (* <u -*‘* tS 9i<u “ es^JJ* 

* v v 

îOjJsJ j 9j4jbsJ 6 jL— j»Aj <j-6*^4j (Lia bj-> tjr’JJ-i *i Lj^J^ IoJL 

V 

,o-jj/b ojo/Ij ja) « 0 Ojji ‘>Xx3j>ja£ jldj t^loJ^jA- tSjdjL*-' 

4 ) L5 _S'iU/ijjj tS^^J^J 4 —*- ‘St 4 -* 'jajl—> aj (ja_ujL_jlj Jj—644 j4j ai” 

.6Jêi4j4ilj 

v 

C-$w5^4j £ jis Ji |»ÖjLûb l.olS*djjS* 4 J v^lS*A j 

jjJlJjj ^^^^jöjjjj b^SLSLJ jLî J >• o^J'LIj j^^ s p*-**ji 

6 jAj Jpj jS SO—wJo OLT J^J <0^^—^ Cw*j jj^ 

cSLxî^jS' AJ öjLT !Ojo obj JJ i^JjAUfeAAj <yj> 

j .oLSj.s |»L>tJ^j 4j ^ojjj j lîlj7 j l5j^Ij o ö j^ *ji3 ^kij 

•oLL jjj o j&*u M 

V v 

&jjj-*j 4j j»—(((j j , o / 0—i^)) <J*j*S ^jjljê-LO j t^Ujlj 8 jj^ a^ajj 

t/ 4 i'->*' jlS'^jLb (jij^j46 j»9ij<U4j 4w L-OÎ)) :Oi)4j 4 / ,9j4jL«X4 

•((Od' 5 











ij 


■Ujji* 


^ 4t-oît ^bii ^ ^ 9< ^*' J4ê ^ 

<£>^p *4 <j L -J jHjl M . f "" * ^^b 9 j i* 

^jij 44 j4— jSJ^ mCfaJ _ ° ^ ‘ûe'ji 

J cn^. sJ>J <S&o. if Ijli ui» cjr^. J * î - fl J *» 

•^uLL . 

^ J4i * J’>-o ^U Jtf^ 

JU J ‘ D4iL ^ J4) ‘f-^Jfcl, ^Mi Jokj^) ^ 

Interference to the ) c^/„ ^ oU^Ue/ l^g 

.(best explanation 

S) JJJ ijj |J_|I> jtj Jliiij*-, J, u^Jijti-. ^ jaJ J4,tf 

i-t O^Ur-? •Oe J ‘^-U Oi>J l “’ ■(‘jtJijS' oUaşj-j bjj_ii J 

‘bi^ ( yli'l;jS' <J jljojs-Ujj j jlj ^IjJ^ja*- 

c-i»aa liojj j tosLo (^UI jj s} sS r^uJlj jLi jb^jbjJj ^‘IjoJij J j .l5' 

_ V 

‘“LLr 6i «jl*L” ij—j j 4 J L 4 J 4 J (jO jL_JIj “UujLJj Ûjrij jSLL r jLj 

.Aj4A ^gJjjû lilJ> 4 J I 4 J 4 J a5” « Jj j iu- l c? 5LS'sJtj ^jUêjjj iCw |»Afcj4o 

LXft L^i'juj C- .v, v j»4j a5” .ajLojaJ jL5'4_*ijjb ij-i —J jS 

j-ijjL jaJ'aî jL> j^i .^ojjU'.u bojjjî 1 $«*-» ^ jiJ-’’ 5 

LSt^-L4>4*#4£ (JjLL4j|j 4j C £-S' ‘UaajAfi’ ( yL‘*--' 9 J‘ i H l-^'iJ 

M it , ^ . „ * | < JJÛ -t ..■ * .Aj j L’04jb jlj»J 9 «Aiij 

^U4Aj^ ^ûjAjIjLLI JO jLdLj ^y^A—*j v J 

,ji'»fi4i^L jLj 








J .c-J'ji V J )jL5 y ^jL^ J, 

•^j JW-*** *# Ai ^' " J ^ û4j,jU A 

•Cx4i**i 


9 0^^ 3 O^J 'P 4 

Coding system and information processing 

J jl~jl,j-> <jLJ *J c5^U> f 4 ' 

•* <* mV * 

Information ) ^LjIj j J-uL^ j (Coding System) 

J&js) ^^SLîLîL <jLlj .4 j 4A UljM^J JJ*** ^ ^ ‘^ Prc 
:e J ajL'eJu-j Jj ^ 

jji jl CJj jji jlje (J-^sjd'H ^ ^L)J^ l^* 4 - 

Morse - ^jj-o <^ij-^)) «*j*î jjJLjjj jLj J-» .(ij^) U* <y'L: 

jlS' jl&djfc 4j tÖja^Ji^ûi 4jjj*J 4^ (j4j45LuJjJ “ uilj^-J^J 

.(o j4jJbL*>0 jJ^A^J^ ) (J.Sij5^L — j*L*J ^ 0 J ^WWWMJ Iji^ * (jii J- 

U-* jjH> JJ* Jh «^Os^Lrf j4j ^ylfajLu 

j^-2 L^j Lo ^jöj^—* i 4 j 4 j ui jj^^jb <oJjj^jLoi (^uLJL 

V 

.(Coding - ji/e>>) AjtS’&J’jjf ^ja^Jjj 4^ 


<Sjj — **jji ■•j>L.L *MUY Jfl :David Berl 

^L_r^jy J .| iA i4-)*i j ^LI.j j 



< 


D~< 


öi>- 0 |c> 


.AjJjI^ j*Aj j-=J --O — =î 

^ IjU&J^-^ -? U< ^ j csd^jlS' iJjjjAj Jj AiLy* ^AJ 0 UU 

.Decoding oLaS'.uj^ LIj jj 6 U J jt> j 

V V 

jij-i'H »* ** ■«■ -» . f*i ^J U (jJijS'ijjljAj Aj 

•öi^ » 

^b'-J—*> J^ J AjU. <J**j-> *i oU_j jLS'<u iJ Ljlj 

jIj-Ç *i ‘ B J <u djjl/jjjUli (jjlS'sjAj Jj aS 1 .jejeJOj 

jLîaJ jIjL*> (j^SLuLftjL (jjj-JajJjj aj jl jJjj) ^'’ûj 

(DNA) ^ aS' <JL> ^L jLj jlS'<ujj>j/ .(jjl/jj^iS - ) ojl/ jLjj- 

J—i j U -^‘ u i B î' J a —**' <^djL-jlj .OJJ-H u-^d u-^d jU’aj^*. J__, ,DjjjL_$SLj 
. jli uS'jLJ ijajtjti (_^j*iLj^jL_4*/ jLj a3 aS” ‘»J‘ ) -djjdJ-^ Bi ol^^i-** 1 julj 

v 

f ^ mRNA öjöjöji^ ^-(<^45 ^ jlî) ^jlî ^jî 

a3 t.j\£i£bjA* M* \jZ ^JlS'^UjlT aJli^ j^s jljb) 

v 

J ^ûj4jXLÎiöjÎ4^ Aj ^Löj^uj^jIj .(L(<j j3<d4j) 

v 

"<jlj— û^j ö j» ^4,^ m> Jjj 4j (Decoding) jLûj4j!jl_^J 

^ ^WjWb ?** .ûjlj^L «Translation 

V 1 v 

J jjl-^‘O-'jjd (_J-jAi-^ÛJ J ‘C*-J J ÇAsAjlS'4j |j- :IS'<U-w»Aj 

v 

•0^l> ^lS'djl^jS" (^4 jjJj ^jJJLa5U>4j jjj 


<u j t j-Jöj^u <d jLj> ua jtj> j*4j (N) 


~ L> 


JLo j <u«Ajb ol_u5vJjL <Ol —7L^SLo j*aj uS"a^j^ «ojl ^ 


*A: Adenine.T: Thymine 


jj « £yJ t jj5 ö i 1 <JL& 6 J <0 l_J IS* û J U 

C:Cytosine <Guanine 




^Şojij *S '&- J ^ 'j^JjJ A) j obo^îU-i 0^4*4^ 

o^ ^ " J 

• ejAj 

,„ j _ n*** ^ T *~ “"■ J i 

^jj*,u> - J -,,1 ij-.ji iLJlS'*-> J 4-,, J 

' , ç. . . ,1,1 ;,,(_4 aS' /-ULj 4 j itjijjj J^jj lJ 

< 6 ijL^Uj JLjJj* v 

^j/ o'jU J ^ u ‘ c ” 4t - ■ tJ ' J,J ' 

^LSO-U U aS' .“SU-il/ j ‘^- j iS*V-j ‘ Jii i>Lj - M 

:e jjjj*uL l^s^lîjî L4 j> dj ,<u 

V 

. tJ L»b J^UjU- 4 *jMZa» *i>* J^-j> 

^UA-Xijj* »jULî jjjijjJiL J Jj^b^ “V lS-S!‘ u L>IS' U-ej J*S 
•ûLA?/* êJ j*^j J jb 4 * o^ 6i ** L?*^ iöjjij^L 

J oLi' jjj) o jjj^ jLJl^lj JLm, Ai' jLi'LljJ^ ejLJej 

.û jja/*lju*u Ol?^ J 4 ^ c?V 6 j ^ ‘(^j^*! 

|j_TJj4jL <J 4i* ‘(bJLjj-o (^4jj_») ciLj> ujljL (JjAi^li 

V 

-LJ4> J—J Öj4jl$jljl—î J l—> L-5^ öjljb (J*i. 

V V 

jLjfij ((jL -jL •«ö J—» L J J ^Jj l^ ^n-LXfe LL-x)^dj5^ j 4 .. 44J ^OjJjö»X 

V 

cs-h ‘L <ol5*ö^ jj 0 L IjifJ oj j ojAJwLXLo jojJ^jb oijS* j oj A L p JjP 

• OLS^O^ jlj4X^4>j4j 1-Li j> ^SoSsJö. 0 ^öjX-Jtf aJ ^ lLsJJJ^ 


•ojLL ujLL ^I/^jJj-^j^ ^jjU-jjj^j Jj 





0J ^ o|c>— 


J* 1 ** ,JljU J oU -> ^ ^, 

•o/ojij jLjjii 

&***' * *** ^ r * ^ *, 

Blue pm/. 

.^, ^ .(Notes) 

■°^‘ j]jJ ‘ j “ jIjU uMjjî £ .^.i-U ^ 

^ jU f 0 '/^ ** «W o.j*j J_ş (^ . I Uj ^ 

Ijs^J tJjL-^ji Waj •4j 4S'<U-5L \ Oo d„" . ...v | , 

1 ->>- 0 ^jljdj dj 

&***&* W-jî *iljljb r -o f / :4 jo jdj 
U (^L/^j A^) 4J4J4J4-UO Od^oLj^ 4 ) j4fc jtf' 4JU> sijT j» 4 Î 

Jlsjl/J-T)) C^o/U .4J4A jl—Jjjj .(ajj^o 4T) jtçjjj‘ jjJj45LJ^j 

.coş jLJlTsj4^5uj siiLo J ^LjJ 444 ^ 

jJU^; <4*_J 4J|j4LI/c 1*45 ^LjJ J 4 j“L/L ^jjJU j4şJ 1^45 ^4o4Î 
.j^SijL <>>jL j /Jj 4j sO~A 4*jijT j»4j u j15'jJ1/l 4$jj> 

j J—ol^ aj ê J®JJ-*-*dj ^J4îl> j»45"4j 4 ) j44> 4>j4*o 

*jry^°4Aj4j jjj4Cj (J'4j </// 


^4l 

^jL?L> 


I a v i ^ v 

^ C^v U^-dJJ 


JjL' <jLj <_/ 4Î4 >sj (jLTsj^iijjj; / 4 CL 

*0_H <4j4j*if SjS .(JjL’lj ^j^-iSjlç J o// (j** 




•oL^y *î jd^ 


^jLL (jj_SLlj 4 J .sjj^jIsaJ U^44î 4 ) WA JL :Carl Woese (>) 

4T <6j<U_,jja (JSj4j .4 j*>jJ jjLjj^jL (Jjj—-Jj/, 4 j j4-* 



50ûJî- 


& 

e 


J j S?/*/ C^“^“ <■*>*&* - 


• ♦* V 

LF^Jji 


.tfjUj J &/'^ 15 ' # Aj*~ -Y 


. sj aJ|jD jaXjj { J£*~»jH ** f* 5 ‘■^ 9 -*4 

j a; 1 gC ^ J jd/^î a5" .CwjjaS'D jjêi jl—*> .aîLj^jV j»dj jLwdI^; ^ 
^Ljd> Ujdj (jOj> j jticjŞjs j tj*3c ) &'js) <jjif 

Ajo jj-j s j-jj£ <d j 6j> eiiLaJlijl: (Jsj^J OejLdwi uSLxL Ij^ ^vj^ 

v 

«JjW'J ^/-4-jy, j a/ »ti^L-Lj^j^ ejjJL jjj ‘UjjlSL* ^d jL 




Jj*~j>jjj-+*j a ~> <jOo*wo CwL »J <Stj-j_j ^jStjjijjjj çj» ^^Cwlj»u 

v v * 

^/ / \ \ ♦ ^ 

<UdJ Cwijljjf (^jL'Lw j (^ijj 4J j-AşeJ Jj-J lJ 6jjA& t djAA jij5”ij_5' 

soLdj 

C?-“J) jLj (^di'djLj jji (Jûj4J_wjJ dj jijf j / <_/LX*jISL)) 

^/ÇJ^L IcjUIjL* J ^jLolj ^DjdccJjf (jLJLLL j ((jOjjo J (/jL 

V 

L 4 L csdLw/ /LJjLS' ^jj-^Jj^ (_£ûj4j .Ajsj^J_« /Jdj .DjlûLldJ4« 

.«0L5 sj /aj c**j) ijto 


.Bacteria J , u> Jjj-uj, Archea 

4 LT êLo Ij ö j 4^ kw5" j Lî 

,4U " Un /^UIj :Paul Davies (') 

•^, Iju.«îI^ -o . • % '?T* JjijAj *** J J , 

--^ j cjjijtS 44—'Ij j .,jC>j 


djL^d^ 





' ^ Dfo 


û 51^ #sSA 

'Morphogenesis 

jjLJlj ?) 1«;« , s/ . Wlj ^ 

‘f^ ■ l ^ Li ''^ 6 ^ jSÎ*, ,_j 

i" ^ j-i oLi-^jU; , v ^uij *, .ols-„ 

.cJjjTw ^) 

V 

H 3 f4S ^jl J iiAjli. *J jj u ^r ■■■■■■ 

. jLS'oj^l^ *Vij~i» jtj«U tfVL ^LJjji aj 

^iij-i” .jtas jijiX -jj *b cr jL;j 5 ' , (T) «Morphogenic Proteins 

■ i'Oj»J»-^ii *< jtiû^ j (J^AJbêj ^ ^AjcijLa j* jl5'A ii jLj|j ^jjjf 

'V 

»jti/ j»*5 j$>jX>*j«i j .ojlj^U (Morphogenesis- jjl/Ljo ijXJi) ^.u-jjj <4 

V * 

•^kS ur^U; cs~jr^J 

<SAj 4 jjj-*j ^jJLj {JtjtiS^Cjjj ji 

v 

ePjJ *< *U^_ijii j A i,.,r ; LiÖjljjjrjJ öj^i j A_i. j j a 5^ ljd . jAj 


!ji_:ij<uj <0 J 6jljA_5u3 ^/aj.a—^j :Morphogenesis j—~«u^>jij>. (\) 
«i$l—;lj«u) Genesis j (jl *>jj -»_«■—- -^h) Morphe aJ .a_jI— ije 

a 5 .t. ^j j.t ... jj^ ajI j 0 jUi —j jj—.K jy'—(öj>J~—'JJ J 

.AjAJ (jji/ojL </*i»jî" 

fj-^ij^ c^jj- jT.j ^ •j*~ij-*’ 6i ^tc^—*- ***■ — Jlj J<u ‘ (Y) 
■ .jj.Uoo ^KjçjjKoojj ***** J ‘ lnteractome 






<e 

>rO 


•* A 


/ J ji-L" J 


x . jrf.oi-.j ^ 

?<uJ jlij ^ 


^JUU IjjIjûsû^j 

Purposefulness (^Ia^jUU )o*b 

^ r ..j ûl^jubj *T ûWj L* 4îJlj v *I LçS'*, 

fd j. jjj*jLJ J ajLaS' êjj> bk cA^* 5 

jLp-ir .ajjJLgSLL <Jj» J^J ^ “**/ ^ *=-«* 

jJ 4—^jj. .^#j^ lîb jlj M </ J / tS^jU c*^" 

V 

c£j> <j#jAj‘L ^jaa 


AS' . j4A «JJJ ^SLul-aL Ij—L^Uj j.4î ^Lcx^ J 

(ja—wj^ jl_/ .jA^ai 4 S—Ijlî AS'ajêjaJ-Oj <jSLjj j jjaJs-OjL 

v 

cSjJ c? SL?uL>U JGa> jLL .OjJjAAj #jaJjjÇjj> <^1^*3 J ai' .ajjjjjj 

V 

Ju^ ...J ^LJujL fejöi J j> J <jJ[jlJ> iL5"$J 

Aj^JjIj— jLS^ iLwwOÖJJ^ 4>uLölj J ((ö J 4 j L—o aJ jL-^^JjL)) ^^LöL 

^jöjj-j jLj j ^.iI.V M 4«j j^j> ^£4JL^*»L j4j U <I*LjLj 4J jöj4Jj S*AjoJj jAP 

V 

V 

îöJjJjLiUj IAj)JÛJÖ-Ujj (^jl j4j j4-w4j ^j> J (^bj*** ^^-LiaJIjj 

Autonomous ^<usjj4j$>. 

‘ j^ij <// c/U Jljj L#J ^aSLj ji^ e jij'S’-A <-&A" ^ lS 9 j^ -fe 
LjjJaaS'aJ cs -&jl^>b j j6 j 6 j_^j ^ljO* J c&ajjIj^ ^ 

jjîjaSLiO c5 &j4îj-^j$' aT ,co LuL~oj7j3 L .jl^AS'^jjJ -ji^* 





*tl ' 


^ J oU u-^Jjii *? *fc)l-0»4J v 

■JM, .(»jj) ‘rri’^y J *i>jUj4_ 4 


JL-5L»4 


'°^ #5 ^ e Jdj*d 

v 

., / . - _, > . „ - ‘»J^&~-jjji 

J L-j j wjL5w jL^ iCa £i u i 

^ “ J - ^ ^“ ljL j*; u_^, <■ 

•• 

, '~tjy i%j . 

lt,J (lj-»> *J*^*j-ij Ji jl *_>4j öU‘*J jljiJ_JJ ,| ijJ __ ( | jlj J 

■*J * J,J ^ i “ JJi ' 44 ^ ■ 4j -‘ A Jj* j jj jWj.- *r ,.jijSUjji 

OJ j i»*— S $ J ^'jjU ^ijSj*i«_» j_, y^jLiw^ 
jH ^ ‘^J-J-^J^ <ji*-£t J (^y^iL-oL' aJ „ 

jj-i tr^'j u j jaa jij^u^ 

•**? l / 6 -) 6 * lSj^j^ jjXj ^IT J .oLTo (jjjoljL; 

ûJj‘5's3j&i lj <S ‘Crd^ °J-!JJ *d jeje-^j Jijjlj^ J^ UojjAJb 

*< cr-*-dJîd # J^I—' û^—«d êi ‘OLiUjL^ J j>4jj4__* 

^djHj^ .<ulj6ij4j ^ijdh^S L> j jêJOêjj j j4jli4j»Uj4j j jA^JOJji 

V 

.4j |jSjiXjj (JjLj j 04-jlj jjj ^jSoJIjj UjHjdjHi> 

V V 

ojl^AS -5<u «5öj jjjjSjlS :p4j*j4j> 

‘ < ^dJ 6 J*J'-Jjj j<U ^LT 4 rîi'j‘*^ J 'jd ^^'jJ J jj—e'U 

»j»jöjLjjj <J <u4j . jS sijLi* sja5L_j sjIjas ^Sij 

^'jejeJOj .ajU sJj® j»JUjJ j-d ‘*-jj* JJJ f^* ,<0Llj '-^ 1 * 
>i öUl (ojJLlj - jllj‘-J.y T JJ a * îL * ^ ^ L " 6 J^ 

Lj5 ^LjL. ^ ^LiU .^sJui^ub» jUj^ j u J^ OAjU<J J 

^4îU a;** 4, Jo ^Li j ûJWj i**# 

j Jli'sjljL> -U -c&^* 






J ^ >jU * *>■** û " rt<s * ^ 
..jyu^i **w j “j'j" >“* J oU ”“ CwA4 ’ lj °>* J o* 

J(J4 j^j ^lj^ J* U-i» .c4j^H > u -j ^'j 
a;J|jj r *! ^jjiu J.jj Cr^i^ j-i •»->^^“ r> J jî-'ijlj 
^Ljjji L- •** J J 15 ’ 1 " J tiL JrJ, 

Parietal Lobe ^-JJ-LLjJ ^ *j j jIAj L -» c>? L -j ^ ,c ^ jaJ 

jT.jj-LJJÎ ,J»J^ Jjt *~i LL -j r* 3 Ijj' 

*, »uj«Li c-alji lj j tj A . ç ..-UaJ t jitS‘jjiljJjj aI j£_xSL 

r AÎ ,jL» JÇ-J AiÇi i_SwjL» JJ jl-iJ* (ji—' (i •*^- Jt J j-i .jAi-J* 

J'*Sjlj-nlj «J»alj j>4j)) 4j jS^jaJU- 


Replicable jssJjsj ^<lx«2>4& 


l55-54j dj ojjijjj < jjL j jM**J*~ *i 04-jIj (J4j|jji^j jaj jj*4* 

V v 

J <J Ö aJ I jj ^^j^ o^l3 l£^“1 ^ 

V 

4-ö(>u4j ^5* ^OJJ^^^JJJ I^Ijöj^aa/ ^J 

4j&j6A_1i j) I-Lj 454Xj|i Ja 5*4J 45”4_*jjj_> j|j4j <_£-!*> jftjL-> <jjêj9«Lûj 

^S6j c yl54 i j|j&j4_^ 6j6j6^Jj j jU^J ,ÛJj J 45 ” 4 J ^yJyl.LbnJ* < (4^”4*_JSj4lJ 

V 

OJJ-JJJJ oLUl • 4 JIj jjj-Jjjj 4J sjjjj. » 4 j jl 5 '*jjj 45 ' j Ljj^Aj 

I V 

jljL> sjUjj 4 j4>öj j vJ'jL j UCli t yl5'4U> 45 <CtjSj6> 

.6 j 4 j 4 >ei O^j^" ^ 



(N)Allien Hand Syndrome s>L Hemineglect. 




o 







,/*>* OJXjij 
„iî UU~/ U ^ J 4 * • olS '“ j | J»J*^J ,>JJ!jjj j*-*l jlS' 

j < jjj!**"' 9 -?^*^ cyj-Hjij ,y= hrl ih-^J j*“ <u jAj 

/ «uH—‘ 43 J 45 OJJHJJJ ‘j-J t/<oLj|j Aj ! jiJsi jLiLucJjb J>,J4S 

•4 **^silj ^^ ^ijljJL* ^aSLJIT 

^Ully Û>? ^lS'sjOji.Ujj LL :Aj 6 j4j bû/ jŞj*«ij> (JjL-j jJ 

L/IOjAj jLjjJjjj 


j<U*J AjL^ijOj^tA^Aj dSjdj aj OJjJjjj <U>JJ ^jjjIJj^j S .Ajjjj 
D jiS Jj-îbjjj ‘ 6 jb tijjj «U>ej-UJj 'jSjj’yj 4j jjJ«U*Sj<Aj ^ojdj 

j jju ^5”‘Uj'AA ‘L <J*JJ *> jjj S *<UjjJ 'JtAJU-vJ ^JjJtSjiS ^jUjlj> 
a) Ojj^-jj Aj UljL>wj5jU AjljjU” >4 j jj_> 4_-SL . j-J u/^j (^jJjjjJ l^ 

v V I V V 

Lfc«jj<0* !î jiisijjj (ji <Jjd j>AjjA_**I <_/AjDjL-L 4j .IjJii’sjA^"Sj jjijASI 

V 

«ajö jLjj ^JjjL* ^j-iLJIjj cS'sj jjj-jjjj U êi jLji 

^/LjjL S .cJ-j L -^si jS^Jjo .sjjj.^j ^/^sjjU) jLj ^IUaajjUw 

. jLj (JSjUL JJSjJj <0"ojji/ (^JjJjjj ‘L-SjÛU (JjjJ^ 

V V 

V 

jjaSLs-JIjL ^ju>s j_*Lj L$ Su'ij iJjj-i *i ob jLS'jujiiL <oJ^ 

V 

4j|j jl_jj ,oLTjU .((Teleology-^jlo^^H*)) jULIi jLj JjJjuaj 
Lsi4i J Cw-jjU^ÖjU jJ j CojL J>j>J^*> ((^j'o^-O-U ^sjAj'i/jsj)) 

• 0) ®jjj- Jl> ijpJ^* ^ .(Taboo) utfLuuUlj 


^ ^l— jIj "Peter 

crtj "What Functions Explain 

V 


McLaughlin - jU/jLS'^ j-u—u'' (\) 

- jJcJuU oL-> ûl$LîL.j*i" luji'uxxS' 
SOjAj-LTsX-i jj SjaS' 





o- 




.toj* M « J'*> -> cS.^* ^ 

•w ■*’** > ** ûks **• Û W s „ 

jJLî jjj ^/jusjjUî jSi^. ^ş-Zj o^sjsji^ 


j »j 

J t /A i JjJjUÎ> U 


•J tr-i<J ^ 

U *J<) (JjLS' 4j ^ 


•£$*»■*« ^ 


'JU* 


‘'J4JJJ ^ 4i >jj>j<u^ 4, 

V * 

ûi~*U «^jUj »1^/)) i>L«oUlj c/^-Oj^^Ji)) As jJl^ ^ 
jU> j*—'*“i ^ ‘ûi i> j^L^—^ J-i >^-0 >”jj ö j'— 1 tij'j 

V * J 

^jjij^'j'j^ ûiJUj45U jisjdj .jjjIj^l^ 


v>^-U *r cu^ ^j^^^JljjJ . jjj*L mj4j4j ^Jir.ijLi. >s//j 

j-e .c^ Ijjsjêjjjj iîo*îLj jjjjj^ j cj j^jIja;^ 

.^ojj W_w JS S0_JL JlU ts-Uj^jBi j_j jl^Ujljj û_î/lj .aJjj. 

^ ^ iJ> ~ ° LJ ^ 4 ^ u > ^j>j*^j *r ..JJ^ Jo ^ t/iîjj^jj 

‘ J ^ >^*4 ,4J jjU j^di" ^^Joj^jI j>r slsaJ .sjj-. 

^ oUL ^mj^ ^ 4 (Û J|. 

•(ijjl^^' 1 



'IfcOdj 


j+j^jx cê€>- 


J o^j4fc 

(sb-^J) ö sL£i£ v54jû34jjjj^>. 


. *• v 
m UO . 


^Jslj Ûjljjl^ ..Û93j4j jîj^obi- 5 Ij^jj ^jL^o- 

v 

y^ij jlf** *^ ^ ‘OlTsi jjlj j jJjAjjJ J c~j|j 

^jjj ,ij£L_^êi (_£<LL> j-—® a 5<U î6 jJ-ijj^. jl5-iJj-jlj<^lj <J jljLfe 

jL! iZ+*> jLjjj ^jSLjöjft^ijj «jjji^L^ jLb j ‘'-J 4 d i4 i 6 ^^ ‘ijSL-osi 

••> J ût^ 1 ^ J j'j ê J êJ -dj cr“*/ 

S.\y£> <i 5 ,_£Ö94J ^^û4fls 9 L ^$5 <UJ345ûJ 454j4jL94£> 

45dj‘<bb 

^Jjj/ j ^Ljljejj^ ‘V ♦ ^ • JJ—:dL jV • <d îaS'aSJj-*? 

JLwu ) 0 jSL J Ijtuj^UuJ j<^<0 ^ <JjbA'j 0) J^-^ A ê / 

ojL&aj* r 4j J4S>.J. • ( 'Vj U J ; jW^'b L ê JJ^ ‘ 

^(DNA) sijLosjLj^ (jUA ii) jbe'y ^b J* * +'j* ^ 

j»4 oLib .6 jAJa^jJL (sjAULrA-^^Aj öjAi-^O 

<» j (j Jwr J^: <» J ^ 

jUo jW> ^ ^ ^ ° 

r*î« jLLc .(Craig Venter) j^ U,J ^ > " J ^ 

. , .... jLuoA^ (V) 

•jx LScience c-,lj ^SjLr 


Lû4A 



<^> 3 o JJT JI>jAjJJi 



* j 0 '> 41 ***** UU > 'tss 


<J^J 


.£j\£C r^JJi A ^‘4i> 




, * . -_ - jk /4 5 u;j 4^—9J ejL&d^ »Aj oLc^v 

*u»jJU jJuL-^ cr« • 1 w >Si 

î^aSL—L l£j(&4a dj 


Genusj« »j j 


Species jj > jji j<u—ul 0 

LojjLj5L> j (M) JJL-m&U Loj^J^U cAL'j^ ^ ‘LiajL^ 

• jjji 0> ( K ) 

o-Lrjj^ 1 ■■' ur^ «-£-XÎ4-oj$' 4 J (Jojöje-^ij j^ eri^jUji l£»wL (Y 
ji^jLo U^ J J J ^ 

^ 4 j-u-J ^s-Srjj^L c5L)<uj5' j oU j<«~* • jjjiJij 

Aj) aT <S js^jJ' (M) ,^Lj» ^j-^r jL* Jj'AjJjj jloiA 

.êjjjL^Lj (j^jj^L <_■>> ^jj> jjtrU ^ ((^^jj— 

‘LlAjLaj jL'L <*^-aj cs IU-/«Aj4j45Lj jj »^«ij J<UU£ 

b2 ^jX4*o4j / ^ol.O û j45\JLj Os £j <Ojj> j)j4Jb \ ♦ ♦ OXjIjjO 

4, L rt j 45öi jL*5LxS"A j j4£ ^-jJjj^ <Oja 5ULwdû (^£4Î jXÎ^£i) 

iYGBSt jjj^ij J<u* (^4jI> jU j»4j jAJ lO <jL^L «Ojj> 

^ v / 

cSj-^ 6 ^ L^^JJJ^Jb^ «j*l>Wöj<0 (CsQgU jLoj450 L 

•Oj^^joo ^-(M) ^L^i5^4j ^ö^^UdjUji 


.Mycoplasma capricolum j Mycoplasma mycoides 0) 
jlj *“ ia_ * jJ >>VU o 1 — U_ii J LjjJ-uSV j*î ( , ) 

.ji_LO jj» .j*J >si.jrtJj j« iSLj^. .^.j , .*s^j u^L' Ojjrf 




^ ÛJ*- J*J^Jj, 


iUJ ^ / 

K 


/JXS> ^ -~ 7 -* 

^ >~* L Jh ûjj<DjL*lî ^ .aT 


J Ö J^J ^<j<Uwji 

L^Nj jl"- 1 


J ^4, ^4Jj ^ J, u 6JJ ^ s6jJ , ^»jis> 

aJ jUl J j£»ls 4 j) ^»jljjSLJ ftjl/jT ttji j»aî j^ (V* 

f JA ;1> J u X (M) > L -J^ Jbi 4 J (bjj^j 

(K) (j^ 4iJ)L<s4 -? L JK (jjlUAjii (jiL .»j<U*JjS' (K) ^JjjXjj 

(K) <y 1 ^^jej— j-j lj ‘jj^jlj> ' ■—.. S L l <j-Jj4a ^lIji 

‘DNA (JaSLlJjî ijjjû < J JlS>jLj|j ^Jjaj 

JU‘j'kj$H^) Lj J U >^iJ — 1 j 4 ~l •Jj-S' j-Jj^ 

.^((L^ZsL 

Ij^^j ^jL-JuI) l5 ö ' j^tajLi" j^SLu^ûi j»4j 

V 

jjjlj jLL (^4 j4j * jjji (jij>Ji jjj 4 j4LU,dJ .(IjejLjU J IjOjL 4j) L* 
jjjj jlSj>4j ^jLjJ (jLSLJtuijj’ .i^SLuijji (_jLj b^SLêL jlj 4 J c—jlj 
0j4jL-iJj*i j4 m j—i 4 . m _<» Jj4j« 4J j4^x_**i»i j»4j ^ , j ie^ jL_)lj 4^jJ—>■ 

V 

.6J»ijS^di j»4T jLiwL 4 J LljJ (_£j4jj4j 4jjj * jLjlTA^jUilî 
J 4 j t» j<Cj 2 jU (^j^SsjjJ jL-Jj 4 J j - X _Lj ^SLxj' 4 J 4jj4SLx—9i j»4j jLujSLj 

jjjj j_) j! ei 4S'4ULJj»* 4 J uSLjjjj IXj j> (jlji4j 4 / j^ljjj-j 

V 

J lS_Îj jj *) .if ipjAljj—-ijSL tSb 3 iJ& V - " ** 

j •j*>tSwJ' jLJ^oio .JIj JL *i fIj .j* 5 - J / |"~i l - Li ‘L IjAiUd-Ui 

t«ls? isj-i, JLi. 4 jA-Jjl* J r> i'jîi J ‘J* £ ^ 

k 6jjj ^jU.^ J*,LS J -»jj/ ^ ‘*-»‘ u >V s -^ 44 

•f ji* 


IMMycopiasma laboratorium 




V 

» û*Jrt oL> ^ 4T . 0 /, ^UjJLP •Jjî ejlSL*-4jjl> ^ b > ûjf 
jUir^.jli'^lj^ u-'j* ^ J b J^‘ Ulîlj 

i>U-«A (JjO.jeJuLj j—*^ b JJ A J *Jj^~>j4 4 . 

4l jjfi .4 ^j4jjI> J tijj j tij^^'j 4 ^ ‘O^M 

.CJjjjUU 4 j'UL jf j»aj lj> |*jlf Ijli ‘CC>ei IjBjLîaJ J jl>4S' 
jjj^bljjdj cJ j»jlflIjb iC^jm ^ljlj< j*^ C 4 ^ ^ J sj j; 

j_j j CwJljj 4 s jj15'a_J.Ija> j*4î ^j-c-wjIj U ‘C—j^SL j 4 —^ <j?ej4iJ jSL) j 

V 

.ej-UjaSb >JJJ jjr*> -9 J jr*^ cs^ 4 * 

V 

IjlJjAA ajjj ^dS <CCCjjjS>*J ‘JJ^JJ^I^ (“^JJ^ 

:û> j*Xj «ej4-«eJj j ej4j»45b tJjjZA 

4j <CjJ jajj<C gJb 4n.C->.dj öjlSb'4ft j*4Î 4f ‘(_£0j4) jdjjU ^jlj^J 4 j 

V 

•4wJ ej4*JlS'4 : --«4S'<4 6 J‘ u *>ji ^ jejeCûj Jj>L obj >JjLaJjj- 


ejeijf >4f 4Jjj>ji j4l( 4J *> ^eijjwU 4 j j*45yjjU 

< 4 iej 4 j AjLjjjijT &S JCCmC L^j 4 j :( 4 jLjIJ AjjJcCvdS j* 4 j ^^Jjf-e^Sb j 4)) 
c^^^L^Sçj 4j jL_(K ,^4jL> <_<—DNA) jljSLijLji c^L> >" 

jl-C4i' 54 i ; (J " *L ~' J^ ,ê JJrlJ> ejljSLu*ijjjij4Lj4j ^ijSbUjei (JjJ (jiL> 

Jj__»4ft jC- CCj (jf 4 j4jjj_»«J 4j .‘'4.,, r-LC j J ej4>u__û> 4 ) uS L c—j 4jej4Î 

V 

c^LlkV jSsJ4j jejjijS'4 CUujji jL^ÇcC g^Jb jl j4j »j^SLu-jj^ 

.l4UU'4wC t >jj%U 444 (J-J4jjjj j 4 JI 4 SÇJ 4 ) *eJ4jjijf jL-(M) (^^jl> <j- 

4-«4j ‘4jj_j|j (jîlfejljSL-Ljjji jj jljjL l? jLS' 6j4jJ jSLuLj^ (_f ej t-SLj 

Scçj jjjUÎ> L 4jtç*b jtf 04jlj4j" 



r 



O a>_ sSaA* /— 

Oi€> 


/y>* •J LS ' -> U ! °-^ -> ^J^/ojÇ* a) rJJ< f l JtJj4i 

^ J ^-^~! * -oReverse Engineering - *il jH * j 

J U /P *i*J*5j*iM **-/*• .c^ u -J tf4jj _ Ujl^ 

n Jh ** U ‘•-»‘ > ^»J» j) '« > *( o<ulî jjlju.1* Jjj 

i^jj> cSj *-"* 3 ^*U*-.t i)l**» *i jluUL .'jtzjj, JS^j\ J H 

A Jiij-* ‘ U * J ‘ •olSU_jj J tJ ^_ijU Jl^\_i |j_,\/|; J J JJ^-LX, 

4<(öj aj » 




; <oLTU ^9j4JiJLjL*o*^ Aj o<cLj4j <( *j j |joj |>L« j 

V 

Jjlj—i ^ ö' L^ 4 jL L*ÛJ <4Jjj__*J j—J <((9j4j':/j__jj) aJ diLj 

V 

jijjLk (jjljS'ûiL^U ao jlSL>jlj *ui! U 9 j4j .o^êi ILL^jJjî ^jL^Jo 
jsjOAi'êJjLj^' jLS'*u i \ < Jj cs-ii^ jLiL j (jjAS'L jLu**ijji) ^-/ 9 $ 
jLyL < U .w U >j U 4^_a7 ‘9jji J _S' jLûjl^ j»4j j4A (jLjl j/j . jJ959i jLLI 
sjjjjji/jJ' l-A—(M) jjljj^L ^j~> 4) jLLuuJAjjjj ^jl 

JtL 

. jjb jLL j 

^9jLj4 —j 9ijL jLSLî aS' <j4_DNA j4j !<_// J »JêJJJ j»ljU j*4^LjjL 
aS' 4îl> LjdS'dj *jj*oj (jLl> (yijS"jlS" jj 4 o**jjXj (jjLlj jSUaj ,<u-j jUj 
tjtiSij *jLjLlj j»45. 9 jLx* jLjlS'Aj t5j-> L9j jûjjj jj^jj (j>>. 
CJ>9JlO ; 0 £ JjS* ‘Oljj-J ^jL' j_» J jj^ lJL O^ûjXsjL 4 j ^ .4jIj 

HcOjj/ jLjj ^öjdjJ" Ai jL'^jLlj ^ jUj»J 9ilj J 


n V “ /Lci 4J-L /jir JlTAS-dj^ V-jLb J ^ ^ 

V 

0 L 9 Jjji*SL jj 4> ijL j*c—-4A *ijL l^jOjL" L—k ^ ^ 

KjljV jfu *J *j* 4 *o *4 »j***&jjL* ^ijlS'j-S'H Jjj J .*j*~i»U^ 

j*f*J JJ _7 *£- 7 »j / .»J**JJ-i* s '- S C/ ->** 

.CJj/;9i Ojj LL'9jjjjJj 


o- 


OfO 5 oL^ ö&r 


1 


^ojLojo u-SjjA ’^jJ (UA&jjLfc *4 (^— J l) i< O'sj) 

v 

cSjMj cs^ji-^ iS^JU c ~Lj‘Hj < i — e/^jS' 

cjJL A&bj^ ^AjOjiLo J-J iJjL Jlj c ^dJjL' AjIj iOLi'si yJLiJj v 

v v* 

.^jjo.iû j (^uL j<u*iaJ jLj ^Jjj^ aL^uaJ jaa <( jLLij ^jl^sj 

Ij-jLj (JA—w«jjji a) I(ji) <J—îjj (jjJ— 'L>j1oaS"aj aJ (‘ASLjjLfc 

<JT-^^j^ ®JJ^J ê J^ jLjjj— aS' ^ojjJOj Aj*1> jAj .(jJjf îjjjjjj^ 

V 

OJ.iL/0 dj Lj .AjI J—J (jj>JJ^L& JjOj—ij u£—XliUjS' aT (AjAA jjjÎLî jjJ 

V 

j_j jLai"A j*L (Jjêi J jL jîjAj jj/j>jjjLo ^Jj J jjijJAA j^«jj>jljj> 

J (jl S"fiJLûdjj) bjj /gjl * J^i iS^ 4^ 7 * ik \ j iS^jKJ^ <ö j4j4 ^^__. 

c^SLJaS' ‘JL4S0 4jLja5 .(jlS'^uij_**i j*jlj) cJjji (^Sj^JUujjs (JIS'ajL j\£ 

.j4^j jL ^ w JJjS <jjljjlî oLLîlj 4 .T 


V ^ V 

4J jLujjJlî 4 jLjL^ 5 LXj j*4j JJ_>J 4 ^ 2Uj- 5 * jt-Xj l-U^$j 4] 

V 

L 4 J 4 J 4jLS* j4j .dj4JLjjXl^öi ^jjILî ^4 jjj^oj 4j 45" *( Jj?öiL-w) 6 


j jLi'êjoJj ,‘^LS'a.jU jjA> <»—SjjT J Jjj-US' (jOiiL a) (j*> jji J'AjoijAj 

tyL-^^sdjWL; ^ ^ < ji»-t. v _ w jj^ (j-jjj^j aJ ( jiJlS'uj**julj j jlS'JLojj 

V V 

«jftioi <j <l « , (j^(j'5 4 j ^J^j^ Aj jj (j^AjLLjj j»4j • jiUUjAj c £«JjIj(ji 

l*L" “'lj ‘j*JJ-H (•Ijsij't-j . j—uljoi ^l—ij ^Li'uOX^J (jOjLjA—** A/ 

aJ j ajIjLu ^J Lo - J lj L_jots «Synthetic Biology- (ji^SLooi ^'ljoJCjj)) 


• CJJoiojA^u jjûAjU- (jjf (jŞlS'ujL j OlS'oi ojljL jjj (jjL" lie-^iL 

0-LJA>jU aSLjjLa ^jLo_wA* (j-Jj j4_*u A,:J7, ..*> |COu05 jj>oJ-J 

oWj jj (>i OAiUi jA j îjgJjS' J 0joi^SL-Jjf (Jj> .j»dS'AÖ Ij 0~iJ* 4i 

jL-fSL^ LLolS' 4 (jr o|jj«c ^/^JjSLoj J«uj_S* aJ <Ojj 

ûWj lj j-£"^ 'JiJ Oj&jjjiijjJ Aj .ûlou IjJLjAjAo jLj ji^ 85 




ujr cfc>_ 




S» & ‘r^ «*-«* ^ *» .^. 

***&-»>'y* j ^ ^ ^. ^; u 

>< ^ u- 1 ! r'jt^jA; Jm JJ. . jJ- j_; ( jJ 

<-? • J LS- 5 &jdjOêj«C 1 _ Jdf»i 

,jj< «* **-» •** *« j*. 

jjfy u ^ j ^ j; r L J ^*~Ui cuijis j4 / îc.^. 1 ojjii 

ÎMjilj iî*S • 4 « î ,ii,u o :l fe*ij‘-'~i«: jljŞJi ^LIjj Jia 

V 

J JjUlj^ ^“j 4 ^ ^JjjjLa ^jITajj Aj 

ibi ^ ^dj— 3 oWj ^ 6j<ij LU i^ LtoiT lij«u*/<u ^L a u*5 

tcJj^êi ejl>j<u* (JiiLa ^jLg^ 

W j/ 

:Ul)4£ j*>oO 6jöj*04j 

IjlJ15"ö> jlo ij^uJj-iy J Reductionism ^JUIj^J 

V 

iS t c*-i S ‘)Si>s « Linear Theory- (^XJj) jLi'^^k* ^jJojj> v » 
=\ + N + > <u“!j Aj 4C*ûjj4j <J~J, jScaL^ 

sisUjOjj t yLi'aij*f ^ cr^ LjWJ ö^jfei ^ 

.^ljj, jbj J ojju^Jljj r J cJ/li ajJj iBiomolecules 

V 

J.-.JJA4 J.jJ otiUlj ■l J ^^ v** 4 *- «"• JJi ^ J 

•«—jlnteraction - ^UT,, «‘*S* S “*- û'jS 

-CvXjjli) Jş»U ySÇ.U.Is oOi^» "• ^ Xb “ J ‘ u ' M ^O+^r 1 *' Jl 

.cJji»3j u «Non-Linear Dynamic Theory 

/ . • ^ r - ’ ;- 

^ . . . | 'aj i'êi «jj j/'^jIjIj ^j 


^Jj c^i ° <c ^ 



b'y? J b ^y 


V 

*>jL ûLpoa dJ ^ J-^jLP Jj^bX ^ <>* 6~« L 

aT) 0J^, jLi'^J L v jU J^ - # J>^SL 

U dd Uddd^jL j^ Jj* j 

. f 4»j*, dlX^o* jljL> jlj^" c/£ U > J L*P J4j^ -ejljU 

dd>dd .^jd 0jdj'duUUdj AJ J LjJJ- f ,Lujj5Ldjlj f J ^j^ f d£djjU 

SdjdJ> êj«Ul5 (Jdi'jUjL dj </«UjJJ 6 ^ 

V (^ 

jdA «öjji/c—Jji (JdS"9jU>jj-! (^öjUjU^ oL/U : Oj5" ^ 

L"9J jlj^LjLi (j-SL/jdj U .SjjJj-T jjjd_i>dJ i^JjljL-i dj ^djd>jlj 
jdjt t CCJdddjL *£ 4 J iU IijH (jjLjjj' (£jLS' (j- jUi j T (^j-T dJ Liçidg 

^®j*PjjH li^ULP #jfe/ «99 ja 5U cJl5'd>jL j^dj> jiUçL' 

•cJjS'êjjjdj 

dJ - JjdJC^jÇj jdj> djtjji - Alî îîdJêjj —> f dj (jA-jl -- j I - dL tf *--jj 

cs^-^ ^^iJ (J-*^-****' ^ </-/ <//ij JJ-^ij (i^L (^lj'BjdJC^Cj 
jdj'dj dj' «cc>ij5Lc«»jji i»5cc:d> *u ^djljdji^SU jdJ jLjdC^j.idd ^ij> 
bdS'djU (jjdjdd jL j <IjJ-Xj oLsjj Jw *’ J öjAj! j£j£ jbjj*«34Jfc 

V 

^j> C++*ib$ $ j^Ujj^j jj> öj <CC>u 

^ U o-LJöjaj LgJaJ jAA iC^-paja/o jlj~_wjjJ ^ajUIj <uaJ 
(^ddUL jdj jLjd, .c^Jjflf^ JLj «<uJ LljL dj J±J 

^sjljLi «u bjjjCdjL (^eiaL ^ijjdJC^SLd jj^djb jLdj ^Lj *£ «oli9i 

S<uejd5 (Jjdcid— jdd_c! ^du'Lolji f dd s ^di'ejdd'i^SLiL LL îdddjb Jjjd 

‘°^ aj L»j^/j—S' (j-Jj dJ ^^ _Ajd dijl_; LUç-L' 

9jdiddU jL cci .jLSUIT j ^SLoj^ #J djl 



^ ^ ^AJLa^-Aj 4j aS*A_ 

jl j ajs^aj Lli 4J ir ^-,j 


^bjj^ 4 ** îL5 ‘ ^ ‘ 6JJ ^ °j-^ L - u '^Ji j r -jw ^jir^i r A&jjU 

J JU^ 1 —^ lTJ 4 -'^^ ^j^JJJLJ aT (^AJj^J^ f^Aj :»jAjli O^SJ 

^Jj/LI<Lj ur^'—^ •* A - J D '•*—'SöjAj* Ja/aJ .e jaJsj)/ j__T La^LSLj 
<aL J^J öij^J ***S ^ ‘^Aj-sjLia ^LTajlJj^j i yifju*j j s 

^jljAj T a/I—, (jL-jljlj aJ IjL Jj— j» î^j— r OjAj-JiAjL—î Aj j»Ar aJo jL_ft 

V 

joiL-olu jIja; ^jTajaj!—^ j—«o aT.- 7— i/jjj,a <_TajajL«> ^^.jIjaai/L* 
oj^T 1—? <jLT j»ATsi ^_J jUljb j (jJL_j <LoA>-si jLiJjJjASjlT aJ 

*yt>S6S <J*^ ^ j>jA£*Jj jLTAjAjL- £j» .C^JjAjIj ^JITa^ sXjj 

L/ V V * V ^ 

V 

jpljJTsi LjLj <jIjAj j J— oir ^/aj„aJU ‘Cw w jaTjAj <_/jjL j (^öjAO 

SsjjUJjaTL jj ^‘L j 

V 

p-rt Jji J' -- f> a£Jj> ‘j* 5 >aJ öLj»LjjAjjj j»A5Ljjlft ^ITaJj 

• 0jO^ÖJtfJ 

^ <û Vaj j i a J ojL—J» £+— jli^&jLöL ipjj—S 

Aj jLj^O îi_^> Aj aTAjL> LjL ‘ejAjJSisi (-TojL— Jj Aj OaTöjL*-jJ 

jLj a&öJ :a__J jOiAj Aj‘L_j (*aJ (_X/Aj aJ (jiejLTj* jAj tojj*y> LLjtT jft 

>>W ((i A~U J ^ljiU -uU aS" .C*s_Ua? ^aJU- ^/ 

<jj_A Ajo jj— ; aT öjj ^yljc—eiAÎ j_T öj <öjj_j <_^LojAi ^A_ ê/ ^jLçjji 
(jiLjT ^_ja_oaj i j>L <jy jJ^aJö-oj j ajLojas ^jIja; J-jITaJ 

j»Aj CL/U Ajjj .öjlj-L ((jll/jL'^J*' >V»» ^ ^ j 

.SjAJjj-iJ 4 ^ j'o -k AjAJL 





. IUi /4 U »ûu£=* 4 ** jJu ; u =J,J ***** 

■UjT .jL. j AiL- aJ • -j 

, , ^ U - U *** '**«' '** 5 S* 

J o^*i iLj, 

«## ^ J ^ J :0j? r* 

J (ifV-i*-* 0 wl> -* jU J 44 J ‘ fe **jS 

^,*i J 1 - 5 ’** jL > J ‘ / * i * w ' 4 ■*i , -V^»j*^*Ss* j>.« 

jll/^L,* * JJ*^ j »J >*5 J »J^ *< ot^*ij*» .•jljSU-jjj jljSLj^ 

U*i lî *S" J*i“b *i .Ojbjijl* tS*jj *. jjj 

1 _SLşî**jS' *; j**jjj-i jlS’^çj'i • 4 J* J ii e ' 5 j> ( (^ '•••/') ^^-ij*"** 
«The Know How - ^j*/*-^ *i» *^ •>>"*—-JJ 5 cSJ-S***"*-^ 

I. j'/jlT J .jU*?*ij*» j jj^-S'*d lSj-wU • jîj<**jU 

.jJJJojSU j"îJ> /JjJJÎjji Ji?*Lh**J*“ ‘**lij* (Jj*i L?jl*Jj?jU 


ij Jji J ûib—t - 5 (jr-i^JJ ^ uLj^LjJ—j <_<—£! 

JS ^jl5'4> J L Jj jbûj^JlijlS' j lS^'j^ ^ l ^ijj> *i ‘^-LIS'a> j Ij 

*l) 6jlööjiiL—i *»J *»^ (j***-*J*L ‘ l - , «—ÛJ^ ^ Lj <C-_L4A 

j^) oW.j'“W'j J L^0j (J’ 0 J a ^ J^ '^Jji^ 6jL<d>4j 

j Cw 9J_5'**?L M*ei <li a5*Oj'LjJ— i ^ (jj~-i <_5—’J j-^W‘ Aj ^ °J < Ljj--i 

V 

JljA> <0 AjLeS DjtCjjj-J jAj Ji Ija5" AjjL t.lgj j*Aj .Ajj^djJjdjai 

.J*yji jljljAA <LÇjAja5L>6i bjA>J 4>jb 


‘Cwîjj-i) ^L^Aj'L^Lj ^a- c ê jtoAA (jijj-^ij ji ^ 

‘Ojlj^Lljji öjjaS' *~£r>jj Aj (..j jl 5 'ö J 5 'aL j j( 5 '«*Jj^ ^Jjj^ ‘<j^J^ 

^^jIjsu^Sçj j.Aj lj_> Lb ^j^jL |juj5'<Li j^4j <cl j<ux*jjj—ja** ^ 

" V 

Oj'^î-i j'jS'îj'-d* <J 6 j4j J »JS—- *L J 4 / 4 J 45” <0jji^5^—/Jji LiLjjj^ *i 





^ J.J.OJJ, 


,uj '>* Ji öL 0j J .J*^^ 


^C4>u IjjjAjAj 

Jtfr ^ ^'j '*%$ ^Jlj » J4 S *j|j** .c^lj 

.yjU^j-U^ •‘J ^*i j** Jit- iL-î ^A—ii*; U..JJ** J ■? . 

j»>iJ “4 J ^ULfSU f *s ^jj. *sU *. U. jj*i .«*,,j.*, 

^ejWj*-* j tf*Aj*— J^aJ jLjxjLjjfjL j jj\jy/ 

* <Ufc, ' ö Ji‘H e J‘ 1 -^L'*u ; jjljij 

<Lo ‘H ^ i4 H csi^jU ^L—ljjei ^^JLoaT liAjAjL; j**ij 

^jA* ‘Hj® O^dj (jri^ (Jöj^ ®jj'kj ^J^lj^Hi *i j&*i •• j-uCjLoaiLj 
jlj-> Jjj~i J~i ö jL«Ij j-^JJj *& (^aJXUJj> û j*j ,Cw 

v 

•u^xijei jj Jij3 j»aj jLaJ oll'si j4!X^ji*o 

jjj 4 J j-* ji jkj ‘H OöjL^ c*jlS'<u**i ^UIj : C5 jjS' aWjajU ^alLjjU 
^SjjjSZj jAj aJU>jL j»a5 jl-Jlj; jLjtîlj j*S aj çÎaj l( jjj_j j jljL_ş> 

,ejAJA5 w jLjjS' ‘H^U J J j-U-j jL-ILj öjal'u Aj j jaiLu—jjji 

jLJlJ jlj^ »=*•* W jrr'H JL "*^iXjj Jjj jLjaJ 

S<uj Lj> ^j<Ul&OAj Aj jLjöjU (JAJIjA^O U»a5 LIj SöjLOgjiAj 

fjd^udS jAj laS bjXjjj-J ^Aj'jj-oj jU*j öj<U-JjA5L Ij îjJjl" i-uSfej a3 

jLjjl” ö jUjji j *jAjii'a. v . v .jjj^ jUj 4 -* - "^ J ‘-4*5—' * i j<>'d* Jb <yLS'*> J U 

^UjV J_sjau .UJ ai'ftj.Ujj^ ^jAJL-XAL (aJIjA^Oj ^ftjl-LjAjj ftjAjLS"fti 

aS'ftjAJjj-i ( yLS'L>L> öjljS'ûijjL A>jU ^ajUUjIS' jaî Lejjaje .ij^jsJ 

iSaj jX±jj-> .jAiO&la ui'AJ j^Ujjj-j ^ftjûj‘>i'j-S' jL*i ‘ûj^^ûij^ 

.ol^j ^LjS' J ûjljObL jl> 



So Öj*r 




ÇJ 1 *j<tJji ^ ^Lo>b °îj<U; 


^ 4J ^ (Ju* co^ ^ “^' * ,oL ^ JJjA W 

|J» ^L*b DUt .*/^b M \ 

jLj aJ a5 .ijZs-ujjj* J> >3^ iSj^J-" 4 ^ j j^. 

(jj<ijj—t jks-t'j* .<=-5^ r**-* *j-±m •j-q^ 
.^tObb ûJ jljaJ -OLjjL r aî -I^C-jjji 

j ^jLTbijj aj jj-uo ^‘L> 4, yLjLj ^ 

J Ajfji^OA* ^AijjiLööjLjj J öjj - J 

J >jj-i^ jLJjjj jûu *5j ^l>J l v <jLUj J^*î .ol^ 

j olL —- jL— oa* «u j Ijl——^ t^bjU-i —-J%5Lj dj (jj| iL^ ~ 

^-uJöj L-j4î .oL5L jOjJ* a;L> aj jL>j j öjaJöo5L) (lsjcao^l 

jL>Ajl> <>u)L ^Vaj öjajo-> jLJLj ejLjji j ojosfjS jtdjL jls'ljij 

.(L^ûa.) jjuJji. 

aj oöjLa^i ^j_> <J J<u.Lr (jAÖ-fl j . t o tjljjj-j (» < ^LjjL ^jaj 
aJ ^j-> .oLS'jb .j jj-.aj jLjj tjjLjLxo ^J-Jjj' aj j jj_;a& ^îLfca^ 
0**00 ^Li'ljjj-j jj—; jl_/ öjAj*irij jjj .öjAj jiöi jLajAjjjLO>| - Oj|^ 

^Jj^ao-IjL <jj> ^j*; j-zljj jj^öj<l t ol5L 

(jj)j;L jLjj^Aö. Ju <^oj4j öjjij_5” 4j ^jj) jöjLo ^La>a; lj_j. Lb 

jljöjLo (jöLljO ju aJa>L jLjS' oJli'oJ LL îj^5L c—jjs Lço> 

5böjjJ 

V 

oUb u-b** ^ J-ijJ j** :OjJ” (OA^jjjL* *, 

^ 1 —H 04JU*; *>(_, >*; .j>_y /* i *;l_> 

uLueb clj ibifeiAi) *.!4 JçLo oîj*sIj.» j/ji jji •/.>./ 


I 


<^§0 îcl 






CfC> 


4.7 —.^i 


*** ‘(jj-^i A* ^aj Cwi ^ J ojaJjj.a; J 

jj>* ^ ^ C^-jjj^ 6j 4jjj,^ ^J 0 Lj l£J)jL> j ^jJ jIja; 

j> ^ (eiiU) oUj^aJ CwjL OjSU-I Uir.jO^ 

^ U - Ijl5, J oii> *j*îjji^' -J 

jL~J ûfe-® 40 J ^‘SijJ ‘UJ^^ j a2LajSaj oiU ^ iS 

.CJ/U £j jUiêjAj «0jL£fcO4j jULj 4jli' j4 J . j>j6i 

j a 5"ojlyj_A <_£L*iiL<C .j»45' 4 J jjLj :r.» , .<<f rr 
^tfLt-ij jLiL jUl^a-ij ai' 4 j<Gbwu jaj ^S'^u-jJ ^jLj 

^’Uojij (j^'SlUUj Jj4> aj ai'4jUj .olS'jU .<jU> # j5Çj aj'sjl 

v 

V 

LfrDjj^ * ( - w Lr^^jij 4 - 4 j 6 jIj^j»^ J-**j >L-o j <jO-ijL O”6j 

V V v 

v 

•‘^i^JJ'U' j (j-*> ( -5”*J Lj 4 A iU*dJ ‘*)<L«jS' <_ga. 7 . . 4 j1j (j^aj'sjljjjA 

L“ .CCCAo.ijU'aj ajL*i p4j (JjlIjAJ Ijuai'ojl^jjft (^oijb ^U' J jajjfc 

J J-C_ul c £4i'aJja5L_—/6i . C *— l^ J>zS j*aj>j4 j j —j jWd*jl/j—* ^iOJLciftb 
Cw.^jji jl—i*jU <_^Lyl__oj jljL .6jC_oa5' ijaj jjj /j»j* —i,jU <> —TLIj 
jjJ ^S'.ud j!jjj-* ^w.*'jj jj .<4<Ub <jj> ‘U' <jiJjLj j4j oajUaJ <»jji>4j 
(^Jbuiaj) (jj-> aj' cS'aj 6 jljj_«i cLjaJLdJ LfJaJ >Jaj .sjlçAaj* jLjlTaj 

:>.jf d ja5Lilja-« 4» j»a5LjjU 

(j—(M) ( ^L_»j5'4j (jDiiL-oai'jL J 4 *—^ U 4 -? 4 ^ 

uiö-: jl_, 4 j jU,jj jj*»»J'* 9 ! L *& *! oj^-JjO 

Wli -o^.. jUj Jj.j.xoj J^ > *> «**-* ">*“ 

Îjja/Dija— IjdjU' ja) 4jIj CÇj 



öyr J b 3^3y. 


& 

>-c 

& 


Aj AjIj ^L-jLö 1. J«jAj ‘‘“"''^ 9 V L? -J *(*“' J—^ t %>A »T 

^swL jLoaa .ejLîti ö^-ziy u c^j öUa j(^ ^ 

JH ^jU-Lrf ^U-L jUaj (jl - 0— ^ ■ ’-O-l*) oLjL^ 

J U-> CwJlj U .* Ç* .djIxXAjI^Aj 

^l—jLj <J <jS* 0 »Aj ,»jjijS ^jS ÖJJJ J ^jjDj Ajl —£ cs£j—Î (^SjX—* aj 

j Hybridization (oV^ ^*JJJ*) öL-S'obU »jj-> j j*?«j ^AjSJ^ 
bji-cL ^Sj^Astyj jUxj aJ .Genetic Engineering «jLoj, 

•^jy cji*—^ sjajL^aj ajI I jA j , 6j |j 

^jjjLL (^iiLlî j jjAA» ‘^Ajjjj^ j ejLb djAj Jb jax^I 

<* Ç -— 1 (j L —w -p (^AjDjX—C jAj cjAj<jXj(j.S ( _£DjAJLX£>jU'aj j (j w iJA^Xj jj jl ^J 

Aj £3 •ö^ij ^ ‘U> J ' c^a5'djI-x ^O^Ujji oItnLIj j$L<u 

lSA^-Jj UaJ ijAJjj^t CJ—^ ê oiJ cj—ij ^ (jiA^Aj ‘(j— j'AjaSL (jjAjUjy) 

•^CS^iJjt^ (jjAJa*jSj<1j 

î((öLj aJ (^jj* Ja/djXC ^jûUtji)) (^jjL OjaxxxI (j^Aj j.y.y 
.CXjjA5' Sj I Jj DjIj jULj jJ*>Aj A^XJj^' jJj-Xi 4 AjIjjj jLj 

V V 

(( ^ * —5i JJJJ** jl^öjljOO ( j^JUJj>) j jt-Jljdi 

V 

“ L*)) ^j 4„w3Ij4j j Lj jLb 4 j^w*j j j*4j ö jd-a a 5*d^ jLj>L-Ji 

jaa .(Synthesis) 4iLa*£jj j jLjLj c^aj^u jSJaj ((Creation 

u5*dj OLS^Ö^ m/6^ (^IjÖ-X—aJj dJ (J-^Lj JL j> Jj— aA j 4,5* i4 «ajOJ^J J^^J 

V 


Freeman * o -.-.^ b öUlt- 9 ® öj**- 9 jj—'LL j-j U'dj Jjjaî cjjLjA-*" 
^djU-aa j jAjlij^ ijjjj-L* aJ jax_xxI jLTaJ jA5U-Di «cJdd «Dyson 

. jl>jA>jDJ t jl> 
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JS* b •*->*sOj* l*J*il, j . 

' y L ^ J -* Os***lj. j-^&jjlt 

>• ^ JJJ “ ‘~ Uj ^ »y «..^»,.,: 

; J£ T. 

f/* • I \ J A, 1 U X ys CliJ Al V <^ ( V ** *** C£^ _ 

jt \ ,. .■ • -*^f°f*w.j*, 

^ j 7T ^ ^ J* iJ\ -OUJ 

* ' . ■** ** *i J«* Jlj,^ 

^^<u.u *r .*.tj û«j.» jp ^ #J *3 ,u_ j0 . j 


LÊJ > 


* A *v 


*ii- !.j*Ş/«L* .MU.WOU *) ^ ^ 

^ ^ ‘V l4lf U ^ JJ ** Jij UK>»JJÎ Jlf*,-**!! jb*^. jtf 

«• 

»C w 

J f^jjL JiAjtf jA J 

êj j 4 iC^J D> J4Î jLj ,. JJö î|j 6 Uij 4^4* 

iii-^ **-y. ®j-^ JbjAjLjS (jLajj.&j Lr ajL> iS'ajLgSU j 4 j dJliöJ 

•jU^j 0 jCiL j jlS’ajl> j^jlS’aJ 

<y>Uj>jA_- ^ .ejacjjjAf ed dj*U Jj jlj <^^5 jî .Lc^ 

,Cs ^ (yLoj.6 J Ajl^SU iJjAZAijjj^j^ jUujfjU 

3 ^rr-r^ O-j-^ (^jL^j^ j—‘Lsjj ^AjdjI>j*L-^ JjjJ^ JcT<J 

L">j OUaS’’A jLgSLu (j*<L djL-» U AjlijA^ j»Aj aS” OA*jLJ Aj S(2j-jA$sj (jLjjj 

t/bj-S’ J sj*C-IxibDi (^jljjdjU ^ *sjjjL_>*Ui> lUrdJJ-^ij c/^ ^ <J b -3^ 

• OaAJ 

A 

V 

il —iij *f lf ;_, ? ji.j^*! J— i»*£ r »* s; ijJ l —» lj—'‘^ j 

! *i‘jj Jjj_i*» J jlj'.jjJ jlja lSJ 1 ^'/ -> J j i/^'-> 4S ^! (i 4S '*J^J A “ 
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4 >l j-J ^ ** ^ ■ödi j, iL 

b*jLi J OJ Jteif*.* '*& - 0l4,ijJ J ‘^Vj^ 

i>L .OJM ^ ^> JJi (0jl ^“ L ' ^i^.L *, , 

r »; >jjL> jjj ^.c£,*S'«JŞ Ö^»j4 'wtt^ j 

jl>.AA jJljîl; jlS’Ulj .j»jljLi j '-*>* »JL* *)L4T j *J"« j ^jlfcl^ 

•lhUl oy. j j>^ 

Jfj4_~*4> <U 4^ «^0j4Î jl-û<- £)j U^ 1 -ttdljA j*4j 

4j j!^jlj&jLo <jJ-L4jJjj brfjU- jU c yL5'«ujjj^j^' 

V 

ajU- ^jjO^b ^UIy ^:>/jbjj>- 4 J 4 / < ((Telomers - j^jL^ 

dS^lS- Hfl jJjS j\j£jj\-1* Lplj J Cr*Jij*l 

i>ffj_UJj l.oj> (jöJiLöArjlJ jUJ 4jL> ^Sj* ^ytS' -^jIj .cZjAti 

Lj t jêj4jLl5' J^J <jOj4j ^JoijS* 4jIj (jLLo -öjl^jiij^uöljj^j 

V 

>> ^LUj J fj^t$w> J 4__Uj4j ^^iXjjêj4j ^4J4-Jjjj j£Î4j <«UJ 

î4 5Lj*j43oi 4^ bj> jj ^ij^iU j ^L 

sj t jj_M j_jj^îi jJj ^J=4Î ^jiu 0\^L\j ojdi jjJ ^ iî) 

j L cJ «j4jLJj jLosL L" «ojl îngo^j ^jLj j jij_-o b j-> :4j|j ‘(U-L_II 

[jLL 3 4jJ .0 Aj4_^»4j jjj'l> ^ejOjjS' 


.4j4>4 ^j£> 


«4joj4j jLj Jj JJ ^j\jJ^ ij6J<d |*JLj 45Lr Î^J j£ (jjLo* 4j j*45LjjU 

|j-5Ll5' <*j !4 j)jj4^ 0*5 4 J (jLji^—o 0 jLi Ij <o_Xj (_^>jîj4L ^^ 

. 4 j 4 A 4 J ^ 4 ^ ^ejljL <^ 50 * 4/5 *£ cLöi jUi 

*■ • * ’ > ' x ' > . ‘Ş *,’><! • ..-■» 

:CJjj»j4iöi Ju4jOj5L 4*jJ Oj4 


1. w 





^ LdLj J A, * V 


>' tjr . ow r^ Jt r ^ jg ^j ~ 

1 w ^UUi^L? ^ ^ ^ 

[i ^ 1 *’ l W* ^ öUL ,c^L„ 

^ vPJ «> ^ 

J *jAjIa J 

/* J - Jj ~ i or-^ÖJ ‘-o.-J tr^-Jj jji Jj J _o *f ,, z. r .. ,, 

^ Jrfj*J*«*j cSjlj^ .^JjU ^Lj jJ ^ (^ (J Jur, 

^ol?L j & > iS ^ ^ ^ 

> y-« JJ ** î * 54lî £r* ^ÖJ* “ ‘oi'jU (/*u* *J -uo* 6 Lo*J ,oir.j 

^■ (j *~** i>L - -^ 15 o»jJ> •j«î.jl/l s * j.J^ ^jljdj *) 

:$L3a* ^4Jj 4J|jjj .4JA* ijLj V Ju jLjJJtjjJu 

s „ Z* _ ±2 

-&» l ^ 1 4 p 5 ^ jj$\ 

^( « Ojjj^ ^54 >4^ 4 ûl ^ ii J-53 6>l 

°W» 

Ijjli'jji J (öLiûj) ^Jj ^êi> 4^ sjo; e j4j4jIî jAj 

û> J ObWî 1 jO^J^ * j> j j4> >15* toliej jjj 

V 

jji ^tXd vjj^o aS' ^ju j*s j*45 ^luijj jjjjJ j*& 


j>—"-. i • olS* 0 JuXj jL> jS*) ojui-J ö^ j 15* <uLw5* j r r jj L j> j<l7 (^) 

1 ** - M W 

4 <S Ji lj<4j& (Oj-a) Ojj-öIj IjuajTöj<0 <*S <IJJLJj jA 

^ ^J^OjiO Lj jöjtfO^-S"öd jj Olfb y$y Sj^iji \j> jaJj 

Lj jj-j t> j^jw^oj 0 j jl jaZ iJjjj j4j .(jiS 

** jjj LöJuJajç ta-ulajLo j-*J LJ ^-oJj-u .jlj&jlo 

j £) j&JljL) aS v_^o> L .>&£ 



^ao 


^ j ^ **-J* 

j^o*. S ) «a/ ^v- •* j / e ' u ' j - JJ ' 

> (OjJ.1 UW ^ J -’^'JJ** tf 

^ jf X ..W>4-* ^ J 1 '* ^ ** «-^1* 

, JtJ L- x ûLi/itf j^ij ^J-t *il-»-J< ‘*-’ LS > r° ->r*J -.J4.-L.J 
J L-*î J-ulfU ^jj jU/ *) IJ)V / lS ' J **ö* -^Lîjli 

.*GL>J]Jj1j /iy! j 

j/o j/o^ <j/ jjj*jj-^ ^ jlf^^ (*^> J r^JJ U > 

îJJi^ ^ J ,j ji’j- 5 <C ^ ei J S J^. jL^jS/i^ 

t ? -'lj ^j-LJIIj/ (lij-CC^ i j4f43j&L***S <ji^Jj Jdj ^) CJj^Uii 

«jd—2 aS(jIjj jl_AAA <*J jAA iJLjsJ- jl—JtaW jl—ij (_j—^Jj^ J i’j**j 4 j OsjL^^*, 

V 

.ijajiS^ jjjj Jj IjJIj j aJ |»-jI> e/jj^j^) jk**^ 

V ’ v 

V v 

UJJ 4j IwU^AJb 

O — ^i : " j‘^dj <j—^J^ ^ ,c —^’jj®- 5 j’—dj *L ’j ^*—***j’.j /JJ-J-W* 

v v 

j jI5^j45*&*lujj j jjL-^5Lsj jIj-^j ^jja jLfc j jiUi^jjj—^j^ 

V 

sjêjj (_/‘SJij(>j ii —«i <u<Lwuuwi j»<u ,Cw jLsjlS'ijrijsJj^jL/' L»L IfcjjjAik 
csdjW’j <y’jl/ CS^^J^ csdlr^dj *j’J*j jjA*& »CJ/6ij»j LIjj j jl* 

jt-dj iJji^ ’j CwJlj a5<»Jl> ^ûiiL û jLjj jAwi (jjlj/J^ 

.Cw -UljAÎ Jj-4A jL ^.((ijLlj i^j*Ul/lj) (jj/aL-j ^ .olTii 

ri ‘l-^Lj /l~fco<u aj *uCol> ^jUuuj ju OûjL^ ^>j^ 

cjdjL^y ^ j^ Lo^ ‘°L5L ij.cjji j cJjjSL^ oJ lj ^ 4, 

UJU ' ^ *) J*.*: l Jjtj4j> _ ^ (j j j ö u> 

V 

:e jAjhS )X>Jit 






** j* ja: 


-» jli , . ;. 

. j*AJ CU—JIj j4$4Î O^CIJaJ *( . -. 

J ; _ _ ^ -^J^-DNA - RNA) 

^JT' ^ -> r-=“ uît*i lj*S .OlSLoj a )jl .^ l . 

M 

■ols'ti uU-,jjjj 

3 ^ ^ J^.jLlj .„ 

j öU*»/^ j o^»j^. ootj ^u^o 

.tj^jf.i .lijî uîtfMj*? j*f,J j Jir Jj jir J 

^LU c-i* ^ ^ ^UjUlj r c J t, 0 ljU Ojjiu r4; 

.(The Know how) jjjjujj 

f 4 * rf4 * ^ e ° r9e Church ' &J-» JUj.^j tf Uj .jjJ 

J ‘ y ‘' iGjj " jL f J *J^M =<—)« j .jj^ ^ 

•jjjij/ c^ 4 -^' tj^oAS jjjj-.jjttf *. ijjij^ .^. L - ^ 

^ ItxZjS *) IjIjJ. uiir.jlf c—b *) *Ot .*SÇ4> ^/Ujjj ^tjiijU 

oo- .6 jj-j ^-tjLotAi tjojj^*.- 4) oUlf^dijj*? jljj. ifjj;*; J 0 J 

,.jLi/*i oUuLj lULg ..jLUaj jL..5Lj^ .jaU*: ^lua; 

UjajU.j *oj .jÇ>*j L ..*JLj4jijSLL-)t Jj*i j.LL.i ^.jC jjoo. 

. v V 

jLaJ^uLo 


j!> yjS 





J c*“ U ^ ^ **« 

A / AV ^ ^ljj J rl 4 

rf) <Su-û *-* ^ ^ ***'&* 4 * J .jj^ 

t ^ja ^4«s-g r^ ‘^ 65 (W * 5 - H tjtztoHi j ^ 

^LSLjj^jP. JZjL^* -^lAi 6 j-& <sAj ** «JJ*f 4S-A&&L jL 4j 

ciL oaIj £ *i ‘^i J *^-t C^^ jU ^’^ ji A J W 

,^Gljj_j .oböitf tfj-> ci^^j/ J L)Lj JJJ^J^ &*i 

" _Q h , -JuulJ_p J^ Jjjj ^ - “» a) LS'öjLL J 

L^“~ V L? ♦* ** v ** V ♦ 

.^Lu-jöJ j jlj*^ ‘^"^.L p4Î jj ‘CJuJj 

V 

V 

:cJo jU5 ji t liL>L> J 
^g^Aioi öj*ujL~<)~S* ^jSLSLjjLT <J<uj_5" >Ljjj ^^Luaj <0 jLj - 

cr J * :> jbJ*^ ^ L jL'L <j-^4 > J' 5 l£j < LL)L- “^JJ-t ^ 

.oljj ^JLZijjui 

jjJ<u«/êjAj (j-LJ .ol^So (^JöjLjj ^jjji' ^öj<L j<u - 

V 

• A J^ cr-^ 65 ^J^ j J-^Js* (^JjljJ^ <jL> ^ 

V 

(jöjLoj) jLTêjjai' sjL>j <>jIj oWjöjL oWLIj ^Ijjjjj oj^r ^<L _ 

V v * 

c^L^j>4Aj4j J oL^L4*oaj (jUI y (o^jLLjU^ <y L £ ^LS”öj j*Ê 

!ûLiJb IjSLL jj^ajö 

c/ U J ^jLj-o^ a) ,aj(jOu jO jt jaj jj^ajfc - 

T *♦ v * 
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^ 4 — ia&L »Cw jjU 


^ (*4j A-Jlj CO jijJ LU 
••ûi 4 ^ l-^wj^i Jtijri aJ v_5coij4jh 

y -J j'- i Ç.«U «>-4^ _, ol .,. Uj? & 

.^* J ^*^* 5 ^*uj* olj JiJ j 

y ‘j^ lx ^ “jCL^U ‘f ojî^u. Jtjjgin ,oju ^ *s 

oLSOalf 

>! ^ ‘^ 1 ^* ejJ ~^ * ) OjUlj jti .jjU.jUj, 

Ç ** v I A 

•cr—Os$ jûj ^jj^ljOjAj j jJ'jsi 
^jUlj /ijSL-U-jj* j ji/ijS' ^jJlSLa SjJ/ J •MU.JÛ i jlî îj*6jji 

^/j4jAO*o .^ljijs^jj j»4>j4w 4 J Oacl; 
# jjjUaJ ci^Ub ajIj) Lca 9 jUjT U ^jIj^jUU 6 aiU # jojU ^ 44 ^ 

/®j»-^dj *-> jjj (jsjAj Lr ,(oUÛ (jajoljl; 

V 

J^ .i/j-^aowsj /jj^jjj ^UIjj sjj/ 4j ^4$/ ^û^UsJCj :j*ijlj> 
UjJa-wêj4j (ja^jjLi 4 j oWl^JjOj^ j öLSjjj> <_/JSJj4j jj ^4 jU!jj 

^^ 1*0 *■* ^ij^Xj 

V 

/ja^ J oUlj^jcjijj— ai' .OjASLc; 4 jjuJ 4 > j 4 j ^jjJb 4 J <_£öJ 4 j j, 
jlj 4j‘C-u»4> /j jliUaJ L ,<jl JuXj“ liUljLwJj v j»4j /4j|j 

: ai^i IdjJ J /IjsOjj ^lj 

(^jLsjU ^jJclj U jj_«*Jjjj) 0) {(Andrew Knoll - jjU jjjUai)) - 


IjU U«, V ♦ JU 4 j 4 J .»j *-/jli 4 j N ^ û \ jU " J j—> jj 4 -} 4 j" ( \ ) 

A „ , ^ * 

^ > l.- * î -4 <CdJj_; A^jLJjU I JnJI^ÖJJJ^j^-O J Cwi 



SoV* ÖJT 


>~G 


.. 4 / ej ^o ojjj ok* ^L) ite)j> 

!»jIjJa^ Jj^ j^ij ‘Lftnb^ tPjJ Aj Ll*^ 

!»jl-Jajfc Jj^ jLj l , ^Li>jij J L £ jO^ jryljL I^-VlA .y 
!» jIjJUa jj^ -aj»jL-<u> j*a5 j-u-aJ jLj jj> aS' «jOljl* Uu» 

y 

jj^ jS-J I— . jiL»j ^ylJ^j^ ^l^UooLo 4j4j*if 4 j 0«jL»U 4j’L)4j 

Sj^jjJL jiajljJ *£ * jjA5L Jlj j^lj^jjj 4îJ|^ 

V 

V 

0> «Gerald Schroeder- jsJljJjU u-llj*>» t /'jjL-» ^UjU ^UIj - 

:Cj»i 

M 

U ‘<uJ j-4j I 4 Î 4 / *i jLj <_pjjÇOjji ji J^ ^J^Jj^i ^jj^aaIjAS 

|**L : j*-*L (jJj%» 4 > jdj-^L. «*j) jJljJeJ -OlL jj jl^Jl JaAj-o ^±*jj> 
jL QdS {jU*4A j4—i<U (jJJj-^ljûij^i J jLj ^jJJj O jj^ 4j 4>JijjL 

V 

^ljjU sjaSUj cUjj^ (jjLUsjl^jljij LwL jj—«->j »LU <L 

. j4^J 6j4iiL»9jJjjL 4 J jLj ^jjjjIOjJji 


: J*^ c/^! # jL«a> jj—jJ jLj" yU" <J li*» jjj' ^j- jLi «J jSU 

.(Life on a young Planet jLj jL“*ja~» Ju jj-L j- 
tr^-Ulj ^ (jlji-^J <j4j»UIj^j a £ .-uUL^aJ ^JUUIj tjêJujjI jiU* 01 

MIT ^j-UJlj J .b\VU JfL- U ‘IjuC^jjij^ j ^jjUJ jUi>i 

^ *3 <£*-* ^j-Solj U »>04jlJ ^jj—Uj/» 

God of <>jjjUi U ,oli»j o-uçUjj j CwOlj jljL 

.Science 




• U -Tf Jy 




o v 


.«Nature -o-ij^,,, u . . ' >,u—<H.j<l- 

r jU :C ^ 6A John Maddox 
Jjj*— "(Antonio Uzkano-ois- v. 

. . . v \bijjAJt~ 

j jWj j4j x y v _% j \v . 1 . 

iy J ^ ^U-ib J 

^, cj* c~jj j4 ((Gentetic Mechanism - ^l* ^ 

» ** ss - > ‘*l ^/1« ^jö J ^ 

l^? C5AJ« ^lijjj *o jb^ j.Tj . JJîUlj 

^ .oLS-jU .(öXo-j^) 

î.jU**=—»*■*< cS-WjiLS-. f *S «iL.jojU -CJjjf.j rD. ^jîu.j 

V 

m «George Waid -cJlj C jjp*» ( u s1 J jL. J *i) ^UIjjV - 

jl^U lJ cr—jj ?lij (j.jt Ji*ê~ c?°jlji) 


CJ.J jlûjLî L?j J —(M 

.The Origin of life J 

V 

\*j-Sjlj J . 4j LJ b(\MV Jj \**D j i/^j îJ, -» 

tfojJ tfi** ^V' *l MjlJjU 

,*jl j-ii-Aj w JLjj .jLş 





& 

yc 

& 


Intelligence and rfV^ J ‘^’ * '** *'* ^ ^ 


j oW uîIj)*»j*- * ^ u ‘ Ji * ‘ JJJjJ ' jdS J jj r~ jj > 4 «°e% 
JSj j. ^ijW— .>ji u ‘j^ Uj0 Ji - ii w^'ju* 

^ L ■Cb.j^jj^. “> « ** « ^ Ji£j “ uiJUL 

J ^jLj-O J t>U_Jlj if»J**!j3 4 '*’ jij u&jbSU-jjj «. 

J d Jj-& J-iJ^^ ’**** ^J^^ <JJJJ*‘ :7 -~ S ’ J Jjjl&iS 

aJlj }jAÎ .•jj-t—.jji OjaS-Îj ^ jL_jJ ! o^-^ i û-i^ 

.sjjicr —ji Jjî 


îo <J cP-A cA :ej*wxLo jî 

lA&-* 
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0 jj4^ûj4j o 9 ^jlj- 

^yJJjU ^yjji^aJÛJ^J O^^^SJ oSj^lSLuj- 

y 

0 jJ4-jûj4j ^yji-iJSJj^i^ ^jl5‘4_ t ^ u j|j 4^Î4j~ 

^J^ o^jû^J 

j15jj3Îj4j ^Jjl^^J Jî 154Ö4J :pû 5S J 
^4l4J>§5 ^4-5*4$ ^ylS^ridJ :^4J 
0 15 û5^jjj4j4j ^Lûjj ^3154534* :^ûjIj> 

jj^ 5 ^j4S3i^9jjjlûjj5 ^ ^ ^j^sj'û' 

V 

JÎ5454J45 ^LaJ^J^ ^yjjjljj^' 
0 154^4^45 <UJjl54J^' 
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f j X iS‘S>jj!'~*i* i -oL. ^JI- - • JJi '-> ^jti 0ijjl» 
,j^ev*— -cx*iL,„ ^ “ J<J ^ ‘ ,Jj -< 

'S^ûU*?,--. , ' t 54 jb - i ‘S<.« ,j, j*; 


v xr 6j 4jJijS ^ ûUj 

l**=- eA COJ'JS^ <i 0) AAAS C^jIj V—*. v 

. v n ]l »! * , . t v -* •>* u*i >»*3 (^Cmöa 

' b J ^ •>- «-'-m«* J c^i, ^ 

=.JJ.-IJ l4rf rf „/ j0 

J ^ J ^ J &* »ja,jU J, 

‘^** ^ Ulj#j,aîj - J U^JS uC JSjfx*-, jV4i 

^lj,j^.j jL~S\j Oijîjljf Jj .—j Oijjjj.*, *( j J j 4 _. j4< 


AAAS - American Association for the Advancement of (M 
NY..... rfJJJ *^ ^aT ^îir*-IJLi*i bY. ^ JL- *J .Science 

i»*i .Ij^-jIj ^jl jL> ^jl^ Jh^i ** J *“" ^ U ' 3 

." Science - c~Jlj" JjUj* J ^*^* 4 



tol ^ ösr C|C. 



0 jj<t->»>^ 3 033J lj 

<» 4$0'oj<Ua D 

yJZi • *• V 

V 

,(>An -n Ar>) ix-uO ^ 2Hi ^ 

lu lJL^L<(N:^)(The Beagle ship - jlj J^) jjL 

^ajliLjjj j J^ ^djij y. jLjAjijj ^ J j»ljsij.ij Ajij^j^. 

OyJjjj _jjL>» j-i^uî (jClj .ij^Jj-dO^ \£jr^ SJ^bjtjjS jj^ j 

v 

ajjjSaxS bUo^ Ju J <(UAr-\A*M«Charies R. Darwin-^j, 

V w 

On - ^jjljJ^ ^j-Jj <0 <oL'«ji> c/^*»®j ^jLjii) jjb 

. 4 j#a f j% (the Origin of Species, by means of Natural Selection 

4j<u*jJa_«4j<u ^-Jj J ob s J 4X ij ‘OtS'sj 4 jaJ (J-L j»4j ^jijA? 

4J<«—14jjU ^4><U_j Jj-oai' ^iOsjLsj jCiljy 4 ) J|J>L <<0>4J; j t_f»j <J 

ur^^jL: 

*J OdJjL .sjli^'Lj^ 


J (jjiaJI - j^»j<u) .JL \ . • • ^4iL>* <U ^jjli jij, (') 

u JLS'<uL j jjjjJdj. j__j t >LS'<u^i' IjoLjL* dj .ojjJLa Ijuw» j * o - 

f *;° A1A * vn > .., <ii-ii 01 >1 jL) u~ jv* 

jU * J -olf M ,jJ .j,j*;Lfl Ij>> J 

V7r* v J ‘ - * ^ .û«r« UL> 0 ’> J 

j* j Oli'sJU-jji IjO' • 



<^§o Sc.1* 


/ 


• 0|c> 


J Jjb . ^ ^ 

^ ^ J " rf4rfsf ,ui *^ ^ rC. «i* ^ 

V 






.Xlj<*A ij*Z<AJtîjig 

‘f“ J ‘ jU4j ^ ** *A*-» CMjb ,SAY> Jl 

^ «The Descent of Man. Jj^ ^- u ^ ^ 

.JAIXV^ ^ J J^ ^ 

* '•' * *• •• 

c-i^. ^ ilj ^ -« J <^13 

f 45 ^ “J ‘°L ^ii^. A> jljS ûujb f C . 0jJi4 ; 

,.jl J*» if»jjJ jb. li J j>.b J j> ^jijj ij c_tlj Ll: L- .Ijl^ J J5 

- * JJi J ‘' V ‘ U - ;L - ^*-*-* ^ lj V? J J .j4Jjj>lji Jj L 

V 

-^* 0 L J ^JJiW^ 4îjpu»4j ^Lijj Iju^jja^ J ^lş 

J Lr «»jj-Jj jj Cw»#i 

J vUSjj^f ^AÎ J C - Ç^ £*-» ^Jjj _ i6jAj bjjjji 

l'j 15 ) j(- L ‘ A *rijjli «lj—w«j<*j JaSLS .ajLS* «u y,v _- I xJ Ijdjqj^iJ 
.ijiJjjSj JL^\S Jtj^ j_j OjXiljljijAj jLjjûa^ojjj ^jSLa^ 

L^. L^'j J'j^, »jaJj aJ lî .LjaSOj^j lToj 

V V 






¥ZMZ ?*4 


iSjjh *i J&* j 

** ^Vj- j tfjO (ut-'SJi.) J^j o* •S’jj* 
^ L - Wj J 't&jX “Ji* o^ *i ,4&/ 6 I 

oJJ‘ *J*t (j-SUj* <0 Ja^o^Ij jS*j /j»*-i 

V 

•<d^ l-b'Ljl^^j jj jj <J. ?.»^ 




OsO V 






♦ , I V W Vh •« 

C5Ö -J ÛAi-U.^ . , 

. r -1«»^ «o^ * ^ - -* • 

^ ^ ^- ( ^ b > r^ »>u ^ 

^ f oW “ * j4 ^ **» .jj*« r- ^ 


* j ~ 7~ j ^ 7'' J ~ ^“* ,j «*“ u ^ >o 4» i- bfjAjub 

J ^ljjlij-j .o»Oj orOjjli j X xmjH jiuJ 

!(> i^U l-o-.jo JU. ^ J .loijj^,^ ^ bjjj 

ty^JJj :Random Mutation- :bjL 

4 LS 7 ^”-^ 4 -*^ jL_J<d 6 jJ_-^aJ tJAj\-^ŞAjitjAb 

V 

•Cii^ûîPtP) 

v 

<CL> jj^Ajb <u-^ <y Lf J :Recombination - ojdjj^JaiL; -t 

^öjLûJj ^öi^Lû <( J Jjj) <L>Jj 

V 

(^jJa> 4^ .öj^uIjsjIaSL; ojl; ^ojJi jjj 

*îL> <u> j_j ^ ^jobço .(Germ cells) <JU- u>jj tSO 17 
.(Genetically) jl jLj> ojLjj jj* *‘Lî 

jUji Ijjj.sjlj^- uS^oJ J ly'j-*'* 4 J 4 - 51 * 'j 

^j>/ *s .j^jJsSo- .jbjjs o J |J J ‘ Uejî! 

<• . . ' M . j,. uj.jj^.j*. *) ojsSLj yJjj 

CHj 4 -' ÖJ 4 J öJ "J V “ 

_ v . .v . ,,_>,♦ jJ sloIj d hs/^.j'SjQ'i 

'J&j 4 J J^*S ‘CZj ***> - 

>'«Jf Mtf <r**j-,.NahW selection-^Jj-<^> - r 

^ jls;U 

••jCjj-J^o-.jLjjjij^V^^ J 




tol &*•. ös? 


iL , J J 

U ^ajLS'lj ^jjb^ *i oL^L) *, 

;Lj > j ej<c^ 9i 


^*jAîL-» 

,^J cs^ 


.^jjij j <w y 

^Sa^jA^ jUJ - jis'A-Jjjjb cj^jIjj^ css^ “ 4JlJ 

aTLj j sj^^L^* cr^J^ *L*jJl—o jLjjJ 

( ) - v Jax>4j jLS'ijLjj^oj^ 


0 15^<uûj 4A 4jbjb ^ybjjj ^jyix^ 


- (jJj^ yljsJJjj <jjj-*2jj (Jj j-^J j^j) ^>4JC_^jU jj_i5'.5 

j 4 î .(e^U (jj-SLIj 4 j j 4 —j (J JLjj_Ji' (jjiîIj-S' 4 j Molecular Biology 

ÎSJ4U4J jjj 4j ^jji/ .jêieijjj )j-&jSj 6 JiL.j ^j-U> 4 J (j4jUbjt 

‘cs^ c^bj^ J cs^jjj^jj^* yl 

V w 


cJ^ 4 ** 0 !}^ 0 !/ <^ljj4 -î 

V 

- jliULjf) _ 0 ^j 4 , 4 iO^ J jj; ^uu. j 4 j yjjU^b yLS' ^ 

'v^ j ULj— î4A ,ol ^ <j 4 jjjj .(Gonads 

jU Ji ij-li U Ji>i/ uC*» jb*J *,jt f *î Jb 


^"Natural Selection - - i , , ? , M , 

l^*iOb 4f .(C.U « Naf ^ijljJ^" ^ojIj .jJlji « ( 

-JL-. ^ P —aBon - ^ ** 

-- -J-i -j^m, ^Jjj ^ 4 o(>sJL_;j»4 J *j- 74 ^ j 






Wi 


:><L 


J b J^jji 



a) iJjA AXj iSl , 6 J 4 Cijj| j?6S J 

. ( ' , ijûir.ujj>j/ 

V 

0 lS<u 4jbjb .V 

^l-fer > ^ j'j^LîW >L*jj 2 jlî ^SLci; cJ/*a 

jJy/^ -WjJ^. T i>L G <C jj A ^ <aj j .tjiXjJL 
jjijj-Z (Ji-* ‘ c 4r J . Ij-sLu'aî L LLs j j «Point Mutation - jbjL Jl>» 
j»<ij .-S"*j^j'O^H ^‘* —j? iJj^/^ j^ c > ~~'*- J jji JpjJ 4 J LLx5 <0 

4J;jjj—i (Jjj—^ cybj—^ Lj' ^J* ^»4 jiöjjjjjljl—*> 

V v 

• L^-0 4j 

j^^öAjö IJL-öUjçjAj aJ j lU-Ij ^LjJ jLj ûl^L-L L Sj <4—L4j1ja) 

(^LjU ^j>L) jLjL ^Jl^)) Cjljj^i A^^îbjU ^lj^ <Cj$j£ 

V 

aj <((Frame shift Mutation - 


c/^ijj^j/ 



ijtaV Aj a 5 <AjAA (jl--ijjj lS‘ u -iJ 


^jj^ajS ^-îtajl i O) 

sajIjJ <0 ;/ 6i jjijjU "Chromosomal Aberrations -jL^>>j/ 
j .-.r< *. Ij^j^s jjj J L*uj—j^j/ -uij .(Inversion - O^j/j*^) 

jL«^ J ^.jljA^AA Aj j »J<U.j* JjjojL a^j&L jji ûW C^^jL 

' .cu*jJu> u> » 

.oUu C-«*J Lb.j->j/ .(Deletion - 0*^) 

, ^Lj,i/ * Jh^U ^ ^ ^ • (lnsertion , ■ 

•c/ LLi<u aj 

, . , , , .v j .(Translocation - ^j/ ^) 

cSj/tajLi /^jL ^ 

^ . v A V , ? 4-û <3 »j î * **« 


Lj .j »j^j/ jl J 1 — 5 


.jî 



ûjt 


.cwi *VVi J -> , -» L ^' cfej>, ^ 

ijkjj-f J-i £*-& ^*± U-'^y 5 -P'^“d o^ (^4-oljl 


'jj-i cs-dj. 

V V 


>4 m<, 


(js^iLoîjUjj J ^L^.. u> j ^jjj-^jjf ‘‘•rdjL-^’b j^ Jj^jji 

j* 4 ^ j 4 *^ ^ LjLj ^aj .-c—J I^_Xj ^yL*>jf Ij_jI j6 j6-Uj j ((Genome - * v . 

1 •» , "*lrî)) 

iJjbjiJJjj CXCjfti IjJLUIjJ J ‘je-CjJJj ur-^^J^ j~>^ 4j(j|^ 

J^>jtj J>jjib 

Jj-i ‘-^-dj a U' jaJ ojj-^jei J öjL—* jJ j*4j ^6j4j‘L j*^6j 

^jj-ju .-iLiJa-oj^ jLT^UjCjjjjli .oLjjjIjJ ^jjjL ^jj***®^ ^jja 

^-Xj<C_«,4j4j v j*4j e (j—îlijjj ^jJUL* 4J Jjl-TL 4j' ,L)li jL-,jjj 

Neo-- (j-^wjjb) ^jU 4. *sljjij_- r *s 

jLS-^ir.jjj j f4î ^u-jS- 4 J ûjIj~U (Darwinism 

.(jj4^O ^ 

•O-^öjO u^SJ J^ o^^Ut^jlj dSÎtb 

(oLT^jl.b j jU-^jjb) jis-^lj.^ . 4jfcui4 j tj 

° J ^ ^ 'ûb.u ^bjjj ^ 

^ ^ r 45 M t^j-) 

,M * ^ ^ ^ ûtf-^ij ^ ^/ 








Molecular Biology 0) - 

^^~u~ * «Z£Z *%* ^ * 

»*—-* J öb tJ(J _y. . •, ■“ ^ r- ^ 

^V s-t ûts’.jj^i; ^ _' °* ; J *v jj*h 

... " * 

. ,, yJi l^ljjj 

J - jljîjö J_u j jj—04^ 4^ „ 

îij^r .-I__^j^ 4j ol<y - -j^-ilj 

h;t_* jt< V .» ^ B ,v_< ,| t , J^^îjL^T^ 

"""•" ‘ * JJ “ ‘ J tfjA^SUj 

:>: ^ ^ J * V*3> f* «/„ .CÇ/,^ 

iSj*J*j '—J (j^VA:_ £x.) _<\ 4a . | 

“ ¥ J -r ‘O’jejeJ—J j j>-# 4A _) 

Genetic _«*. _.-i < .. . _ 

^ ' J Ji t^O^'-^V 0 (jl- oA£> ‘( j*A<u5Lj<U_* jj) 

V 

LÇi.ijlS” a. Mechanism 
.(olS"*VJji 

V 

V 

b " cjd^—’^djdj 2 \p) lj—^'_H a^jLî -Y 

‘ ê jbW jê cs^dJ^J^-^dj Jk ®j‘^dj 6 je-^dj ^ cijL <Uj w - »j jjU 

ejj> jlj> jloAA aj aj|j|jL> 4j*»Jj j*Aj jj^aa j**^4j 


Genetic 


i i 

. jjjjt^ (^Jjilî yîiî) 


jî-Jee -U. 


Ij .lid/ijlj —i <t jjjş—**<tj (ju—iaj (h 

.Genetics ^ejLjj 



^jjLSL. J ,IjJLj>»** ^ (jLS'.oJjjj ^LLo J,) 

.juXjo «j^_mRNA *$jL <^Lx$SL 


j,l_aj jl_ *aa «Genetic Code - <j—^ cPi—^» ûjL^ L'ajj^ .£ 

aJ ol SjL .C^-XXj-îjLL (j(—^AX-JjjJ ‘(jLjLj'—’ ^(Ji) 

iCJZJ*t>S jIS'aj ajXLj^ tjsjljsUOêi IjJojLjlj 

j~j >»jX-ijU ((j^jjiîjL) j ej^jL* jL’obL* ®j®j»-Lj ‘^jj-j jj 
j-j .jxJjdj»jlj jUj^i jL><u ai" ‘(jXJijL"^ jii'ijiLjL *JSjjj ^LxgSL 
^LLLjL xJ*> ^LxXêjl^co «*j jl5'^u_i'ljj> iiiL ( ’Lj-JjSjxjL »4jj > j 

öjöj _ w . vjift 1 j 5 \j jûjöJJj j jj*o 4 £ aJ 4 ^ ‘L^*^JpO j!^>jjL^ 

V 

jîiijL sjLjj .Ijj^OIjj <d jLjljL> (jljcj‘Uj jlj^jfiJXoj aj|j .jjjS”ai ij5” 

* jXXAaijtS'aj ci'jAj jL4A jj JJ*SL 


jj— a«Lfc dj . jai"«i jljSLjL-ji ^^SLîl—*j4i ^jJjjXjj_S" (jaJL- U > jAj -û 

V 

^j-Ç> jiSA j îgLi ci'aj .<Ujj->j jj .q>»jS <u<*j IjjljijoJXjj 

(jxSLj-S' j_j 6 j<uj jlj-SL ‘luSwLc J ^LS jSL__jji 4 j o<uL” 

‘Jk cs^ 4 ^LLjf lj4j ‘baj^ 4j JL ^L^SLj ^jJjAj 

.ols'ai C^jjji aS'oj^ ^IS £ SJ (jSL>li 

4j AS ‘4j4j fljj_j j ji (j-ij^ ^J4jjj_r 4j jl_j4jL> jjJ j| jê jjj_J ^ 
j^ ‘OLu> r 4j a-C^j^ . j-jJjAj LLT J 4j|J^ dj-Ao ^-jjjjIJu4j 

J tyJjSU.jjJ) JiXş r*. IjAl-fjji" J ^ljtJ' A ;U,ii uS'a.jL 
£=* J J~r -JbAJ Ijui^lj J .( 0 | jS ,Aj 

V I v 


»jj t^L^ûAAjAj ^j-i - jlS'JLajj 0) 


• \$4j Li* tflj 


J "■* J<f j J *iL^ f 4! ^ 

^ • l -^-'* f ‘■^ -'*“‘ d dj JJ-rtj*-*- ^>J .1V Jif tJ | 4jjji 
'yb W -> ^ uS*oU j jj( 

dNA Archeology -) b ^^ _ y 

<S^J>k o\j»jiy I^îj ‘Ojdi'jo (Ancient DNA Anaiysis 

‘j/o j4j ai'JU OJU.L- 

jjLi c^jL; ^•L'ûJ^LjJi'jj ^AJdjjij ^lj, J (Ampiification) 

,ç J'îjjJij^.^ L Ju ‘ s Ji , H d *£ «(DNA Sequencing) ja/û, 

• jj'ljûi ijbujJj J, li'ûjj>j|jJ> a J # jûJtwj 
Jjjljj-Jij^aj J4j J^dj ^j4jjj_J ^4^ûji_i4j 4 JÛj 4 jJjJLJ ûjj> > 4 j 

V 

,ûj4jaJjL jLJ (Jjl jjjjL 4 j 4i“ «ûjlji OjaL 

ÛJJ_«J «jLylS'ri-wij!jL> J cy U24j>4ja4J> cijLj'U. «jljû jûJUj j jy>4lt -A 

^(Metabolic Pathways - ^/^Lû-ljj j) jLûX-uj ^jiL^Jj J 

V 

j jLiiLuû j__j c-__**ojXj ciOj i J <i -z—tj ^ !—? * jj—^»ij«j ûji—ijL 

V 

Jj—O^Ji>*UX> j A^jöjL— cJj *Aj —w<«? 

J ^ 6A iJjj-i cjl j 6 j 1 *— 1 < jlj®J 6j —ij jL c jl5'ûjljL> 4^jjj 

V 

(^L-^Aj' aj jLjj_jû«*jt «I-U_jJj^ aJ ^-U^aî (J-Lj7 (jj-7 Ljj-^ 
jj_> L 4 J 4 J ^jj^rjljjr J 0I—j> 6 j^ 



9- 


o|o soL- 54 * jjr j ****- 3 * 


Jt^jL ^sjLj J\\jJS ^lj‘-^J V J, j &J*S . 

V V 

(|*j^> olij-uLjLSjL J Homology 

‘jj 4 ^ ‘H *( jLJV ^j 4 ^^ j^-V* 5 *-V j 

^as-,!I j (ji-y <j£jjL> .olSLjL |jjl5”ejljL> »j»j»-Uij aJ 

• •AjUIa** ^AjjU ^AjvJJj 

— r j/ ^ ■oMjUj a 5* 40J J S«Ud4j j - t l l»5 *.qJ 

cjr*^^ £ jLû^ aJ j ^ ^ (^Cytochrorno 

A-wJjj JaS*aJ 4.UJJ>Aj <Ij5LXJ 15" 4 J • 4jA& JjAjJjj jLoAjb j $jtjjLCjj 

l»Aj ,û jIjL> (j-U-oaj <-/aj AJ LjJaJ Ij-— ij (^i-JwAo a) ^aS'LjU 

.( j . ui^ sLaa ^_u-«aj \ \ j—> l .u .. iAj JL'aJ d-ojljL—> 

• ( ^j'Lk^jj^ (^V 44 lsAP' ^ ^ Jf IjaJjj7 ^L aJ AS'.ujljL> 

*JSJ»J-Jij jjj jL' 15'a—- w>Aj A-iy ^CCA^jL t^-ûAj ^LIJ 

V 

J oirO Jlj oLljx; ^sjiAj sjûojAj 4 c^i ^jjjj jJa> jlTsjljL 

‘'*-~rt 6 2 J^iJ j L-L -jljÇ ^jCAjjU 

<£ .SjAJaS'sJCLjjJ j_; jLofijAj Jijt^ (^ljûJCj ^i^jlj J^€]aj ^ 

J ^J^J^ jL ^LSL^j^L ajcL ^_xJ^y_j ^çjwL 

J^ ûU *V L^jji jU 4UÎj7 Usjj^ 

^jj>V J 4 —4j oUi>AijA^ ^iLj i0 LTjL ,jjj^ 4 j^ (jJlijjj 


< n*j , ^jOTjw ^ p ,j jVj (» 

;;" r’f 7 ** ' u ~^ u -> ^ *j ^ 

.... ., .. -> ^ JL^L <-ijljL> r *î .OjLL^ 

• »j ^jIj—a^L tf-r j ^LTsjb*^ Ja/J jLlli 




U-? l ' U»j*.'.JU- cl 4t- 0 |^ 4 

, ..,...<• . ** J^y j 

, V I; .4, .. *fU ûljal 

^ ‘"tT 04;U " '°^ J u^U ^ 

» v j JJ^/>aJ , jtjajêJJjJ 

J- o»jJ <ytj.J_jj JU Jj\ 

y.Uji' . JJ— f .. jXi » jt , jjbjjj J Ji.jU js^.4^, ,j_vJ|j^; 

^ J.jU oL*? 4.J4, ^ s~f JJ. 3, ijj JJUUj J J*; 

^ tf.jUj J jji J .cUjc .J.J j.j^ J 0 |jj M 

■“** U»J«1 A ‘jUi, jf,J *,« IjjLjlf.jUJ 4) jUj 

,Ai “ lj >JAJ L - U ' •*-** >»«*JJ. 4) Uif*. jJlf U4. 4) U>'44 4) .Lj 
c^jji a>lj ^j>> cP >‘4j‘W, 4^> JJ5 J^j 45> j 4A jJL 4^ 

Jjj^j^ J>^ ^ JJ>\Jiîj> ‘c/™^ c/4-dlji cjjU jji Aj! j4Î :4j6j4J 

^Ojl/ < ^ <i £>J <U d a -"> JJ ,I0»6JJÛ 

Comparative Anatomyjt5jtj3lj4j ^cjISojj >1540^ :pû 55 ^ 

V 

‘CaI— 4> dj <J6 jj45" >*<Ujjj__ç5'Aj 4j jl 5ijjlj-u jl 5 ojj -\ 

oajL^j « ^+***k>jb i luXlj^ ^jLo^jb ( ylS\x$'lî ^jI^Xj L5" 

^“UljL^SiUU (>4j (Jjrf >4j) >lS'4_.lj»j<U« 4jbsj4ji csdjl^LjJ 

^ 4 j jL> ^j_34jt>. jUJj—> 9 j «tJjj-o (jijLSLjJ aJ 6jdjJj-SLJ j-i 

^^“"Î^JJ j-Jj a) (L_ljj_« >15 "juLU dj BjsUjJ j-5L) j—; >Aj6j9j>*> 

* </j*Ol —i) j_j45"9i uSL-JJjj^ >I5L)1_L y — 4 J Ai djij— 1 

.(Histology 





& 

>~C 

£ 



IjljIS'sjIjL> tlj-j j! j-xd ^yUjU:^ . Y 

IjUjej J'^'Vi J Ojl-* U*Lj ^ ^ ‘û** JJ-^dj t£ J ‘' 6 jL 

jL-JlS’ejj^Xj *5j jLTiUjS’ejl5L-ij .Ajjj—J J_i : j^e.Sjêj^.f 
<0 (jeSei 4_fcri l)Aft cj”*'* 1 JJ J ^ ejj^JJ45Lj; j o!j45”ej_*ijj 

v 

•oi> ö ^ O^^J-**^ J <jr^ 


* I j j j ((Armadillos - o ) ,>j 4 a 

V 

olj^ j ^SjJ^ o^j^ *o~5-«PIatypus 

<O^JöJ J Lj 15*45 n>Aj 4j j-m^ J 4j 4£ oUjJ" ,d O^°jl J-ö^-0 0 J (^ÖJAj ^ljöjJ^ 

V 

jjiUi’L j£j jIj4>jö^ j 0^5"4^Aia <jl5*45jpi> dj < 1 » uL J 15" jLdjjfc jj 

V * * 


.ejl^L (Cloaca) 4 j js_/ j (^L^j j j^) 



ur^J >4j4|jaj 4 j "Homology jesjLji -f 

c^JK ^ <4jj^«j Jj .CJyeili j«J<Ujej4j ^jj'lijjj j J4jjL ,_£4>4C 

V 

ej 4 j (Comparative Anatomy) jLTijjlj^ ^jL&y JjûLejlj^ 
ur-W eO‘^‘H^- w - P jLo4A 4 J ^‘LS'^S'lj jj_*4A 4 / <oL>es>j#J 
U. ^tj 6 j»XjJ <^jj> ^ 4 j 6j4^j4j 4J4J »4j .<>24jjb IjjLo.J-L^ 









J >* f 4 * ^ ^ ^ ^ 

Jv J J £U '* 4 *“ s ‘ J J *'■# -i, ju 1jAj L 

V 

,UUl 

^ 10,153 J ^ 4 , 4 J jl^jL Jv Ju ^ ^ mi 

Hip ple Accessory ) .jljJj djLj j oLj ^ ^ 

aJ *r 43J4T.A -claLj ^Ijus r *î .(Breast and 

Milk Line ^ ^ r* 5 ••->*£« >Iji ûlj ^jjj^ j, 

A, L}lijU Jj öjA^aJ J CJ^ 4J jj 6 Jj(j 

J L-~* ‘^J- 7 (jî^jlJ-T^u J (j_s ^j4^5L <J\-SjSsjj£ 

jtjjjlJji J L> ^ ‘jL>- .#jA?4ÎjL» tfjljjîjl 4 j IjJjj^ ^AÎAjjjS' 

jLvJj-jd.* t ( jljji J a5L>) AjLSLijT jaî j^eijb 
L>&-*a* (Jjri-Aj J >U L'AjAili j (jjj^lj^) lidi'oj*)? 

6i-Ç cs-^L^ tyljLAj aLL * 0) j*LSL sibj ^SL^jS” 

j*4j 


***** ,,» ) ** •*•-^J> îli ** fJ^ f> *>* ( ') 

M v j *-i*r j 1 ,* 1 ^* jb -' ( ^- uli 

.Ii6i ^JI^aÎIj^ ^ ^J^ cfLljî- 2, ‘J-rt^ 



Öi=r 







F/// 




Human 

mm> M&mn WssSey Longmon, fec 


Whate 


(r :»j 4 w) 

ajUIjûaj :Vestigial Structures - jlS'êjlfjjj^l^SL -0 
(J6j<£ . jAA lojl j»J4JJ j <*j *J êjLS'jJ ^<bêjJi <b aS" 

<b êjajLjlJ LLjj ^jJljcjsJ-bj J (j->^ «C—JAA jL-SLL^jlSL 

i4*aAj j-j Aj Jjjj —gJ . jJjJ— Xs^Aj L_.li LjJ AjAA jL.. I JjJ (jjljlS* 

<*J <bJlSJ j_-w(Lo ajSj .<Lj—S” (jêjAj JJ—> aJ ,jjj—J j^J (^“ASsJj—wLo 

** | *♦ V 4 V * 

V ^ 

♦ OjlwL w ^ûjjJ i4j^jji*j ^jLj^L^ l-^Jj*® 

.oli'oj hJjjjb j ^ 


-bjjH-j 4j, ^lj j (Appendix) e^jj_SJ>uj c—,i^" 0 ^ 

.4j 4A I.XÎJJ> 4j jLSLUj4_j JÛ4j- Ij 4_*l Ju4j jji j**' 


■ XA\ 



V. 




0%€>~ 


Elttbry ological Development ^ 4 )^ ^ ;?d ^ 

J^ Ui-d Ja^jjşS# ^ Jy 

ji** U >J ** ! '- S '»J •(ûl*..,1».^ *ij_^j j,) Rhylum IjöJ 

^‘ J ‘ SJS J -Hjj^, Jj .CJ J'Ujj^ ^jb, 

^\j>) oj^»j» ' J —Mjj“ ^Hjj-i «1 .CiLf.jli.jjj, :Lf 

jr*iJ* J>k 5 >k IxuaJ^jT ^bjS aJ ^ #J 4j ^ .(^Ujli 

• /j Lu L j b > (5* 4j Aj 

i(tfjL- î ) C*—^ j4jb iöjl-O b(i S6jX_i) aJ ^öj 

<(&J—*îl^) Ja ■uJ ' <( j) jöJua^Ja_m# 

•jA^0£ SjP^S^Jp^ ^ J (<j(5%j1 JyOiLo) C^-ijJjA5* 


l—^ûjjA^ J jl—TojbDj^ ^^‘Hjj-^ olj—P 

^L-jLo ( g;Aj jAA c 11 \ $ jj<o ^aJajjj^T aJ v^.,- 1 5 * j jlj aS*Oj—J*Jj 

iCUjAjA^l; jL^djbdjjji ,-Jiî aj ja«m/ ^LS'aJj^ jIjX^aJ jiAjjb ^aÎa>oj 

V V v 

V 

<ûUj5 J <ûJ jU ^Xxij-j jAA aS' *cJ(i >*4 '- : ''j j*i Ua*jj^ j-^*i 

>u<o .cj/sjJ^ ^> >Cj ûjlf> û ft jl> l i ‘1 ^^^‘Hjj^ 

.j-JijUi jj-^j ûjj^j^ 

V 


•**<*ij f *J «J4j>çj j*~ »J^J 


*f.i y JLIjW lijyl»l» cr**< J (') 



.__ofo 

Eanist Haeckel’s drawings (lg£2 




Dr. Mîchael Rlchardşon’s pliotographş ( 1997 ) 



( îrlbJLZf) 

LlSjjlio^ *5 ^‘Ujji' JJ' 5 

V V ^ 

V v 

j j» 4 j 4 j(j j ^gjllXg.p 4 j jjA^L iLJL 

i(öjÖj4.*j) öjljS^ <U>Lj j ftjAJojl JSZ^j &jAjIT ^J^Mdjdu 

“^LaLjjS' AtUjî j.Aj Jli'a.jj; rS-wjljfjJJS «Ujj Ai" *4>;W»a 0 »j4j boji<UXj 
.(ej»jl>-) »j4jrti' 6 ju«,lJ C-ÎJ diLjjjçiu) 


jAj <*jIjîLJj J ^jIjaJajjJS' ^jLLIj J ^SjJiAj <»j4 Îj4jJ 

J A»J»^j »jj-> j 4A ^jLiLi'L (^aJjUjJ—T jajLplîjî 

#J 4 j cPLTaxUjS .Cw^oja^ Ijl-Cj Ijl-jSLIa 

c5 )L_S'ai.L , ji t aj|j .oçjjji tij*j —^aJ Species ai'sjj—?- ^ L - -^k 


JlZMfi oU» JA » .U^SU JJ ^ tj u a) Jj^ Jjj^JJ 1 


l 





*ic> 


^ o|C> 


jl—“ *"“ ^ ,J ^ 4 j - l 4 J*‘ J ‘u*jj- /IjL U M‘-“*J** 

V v •* 
v 

Fossil Records ^jlo^ JIS^ 

JJ jj»j ^ .C4^4j»i 6 jAj CwCj v ( 'uLS'sjjJijAjjj 0 jL-«jj" 

V 

ja£ <OiJjA-**< AjI j CwLjjlj j <Sc> JjJ jS*8jIj aS «ûjl J*£jj (»S Ajj ijlCi 
j<U f C LL^ 4i <«J*S'<U_jjêj Aw> ^jUjC >jlj ^J aJ ,aJ|j .sjCijji 

jhJ 6j- C * C jLJaJ aS” (Cwjjj'ljj AjLwjjajAjLS" j S"9jjj »jlj—JiL 

.ejjcJjL 


.(U-CJV <c Fossus j OjI jjjjli Fossils - jli'ejjjijAjAj ijJ-ij ()) 

****** V 

^jljejJuj-J j^j^IaJAj (jejL-CL J-aJu -CvX jAjiSii jljXX£>jei (iJ 9 j *d (_j-C t$Llj 
lt jijjjSs$ (o-i trtj-*i CjjC Jj) jLCjJ ^jISaCaj t^jljjîjL (jjljACjC ûL 

•trijJJ jjj t/ - Ajjji^lj Aj jA-j, aS' 

.ejjijj !jCLj> 0*iAj ûLjSJa> ( _ 5 >ijA_~' jl-SojjJijAj.Aj dj-jli'CjS' <ûl> dJ 

ju ((jbjA-i) OjAJ-UjjJfcAj J O-î ^LxJjAA (jCuei jLJj j-aT £L<U (OAjLaj" 

(_yj|j-> jju cL-aj 6 <jj-;Ij öLCj (jLj 9 (jSLjJaa .!> ojIS tPj^.A’L^ 

!jl >JjAjjiAj (^jS Aj AjÎçJS' «U ej j . X j.tuAS (J4 jAj L“ (1 -UlÇ ^ -iiAj (*j ûrÇjjjJ 

JJ> f ji> ,()û)L)tûY) ^-Lxib ijLjJ Jlj jaJ<ujLj* LLiL 

^ejAXJj-Sç! j-i <jej<CIJ-u jLSej jj ijA j<U ji*i JJJ^ jjj 

• <JJ*J J***^ O^iJ 

J U-JJjjU jLS'tSU'u- J :jj—■ .oLS.jxJj*.*, u J *-*" u il Ai l < 1 j< 
Ji/LjL.) *1 jj*. jiJJ* jS^U-Ij* f*< ->‘^ 

Ai /çljl/ *J .jO'jAy J <* 

«*rtj .^.jj-ij*.*. j.)il- l uLS’*)ls—(s/ J JUL_i/ JiSA j>>i 
.C.LTL j*c: %1 jJJ-= J f 4 '" 



e 



oy? 



'£jJ-^J A *^ Ö^*JJi^J*i*i iS J^JH *JJJ^I^> L^J <* B £jjlS* 

v 

<ûJ<U) oUajjaijdjdj J c5wjjj jJ" ai ( J-^ - LO ‘JjjIuO 


tV-Jj *d J 4 ^ ‘fJ^-Şjjj-^ l-^L>' 4Î t(O^UjljAj jIS'jUiJ usjb 

.ajajjai' jajLji. jLf aj^jJ jjJljJU jjLojf ,a 5 "jj_Jajt tljUJjjj 

«6jLi Ij5LlL‘ aj J CJlJ »aj>J jajaJUJ r ♦ ♦,. ♦ ♦ aJ JjjJ £ ‘e5vjj>^. 


^ja>jLfc (jjljijê-uu j (jajluijisL, ^ajuJjL jj jL e ji_u, ^^Lllj> ‘oJ 

(JLi 4 —' ulj 6jaJ L'aj ^aj oUjajl_L ^_ujj^J _ r,^ ,cLj/ si 

v * v 

<oLfjU .obaijjj bj4JL>jL>j<u4j LLo-ir .jjdiL jju<u-aj<u ^-(‘UjVj 


JjLi ûljUj <j'^ A *d J -' e jk ‘LJdj aj 


jjj (jJdjajLaj jLTajjaJjAadj fjj^ 


^aj^jjji ‘Ujj_o j_j .o_jjT ei >J oLS'ajl J L> (Order) aJL j (Class) 







*j jIjlşIÎ ^jL. 

iS&f-P &-**->“* <*>**& ^Jj^ .CJjJ.jb .jlî^ISLSj 

■^J^ 1 ’ ^-“ si J J 4ç' 4. 4 , ol Archaeopteryx - 

y.,^A) »J ,J iJJJ jj ^A^jlfMLlî J'.j ,U-Ljs 

ff ♦♦ 

V 

J SJ U J yjj^ liU*4î J J 

* ,^»j4îa^j.j >. uT^ jjj-Lj ^ 4J 


J 4j !«\—jI£*&jjj^j4j4j ^JL—ujlj —'NLflJ <Lj_J)j£ <J 

oLiLl> —; o jö j^j j_j J *f 4 jjjIj —i^j (^jj) ^ljjji^j^^ij^dl—° 

^^ ö JJ<£j4j4j ^JLmajIj)) *^4jl£jöji jjj ‘^dlj^ •öj4Ll)jS^öi 

t* J <ajL^ajU «DNA Archeology- (tf aS^PcP 


•Oi^ 


■î l£jj^ ^ u*' 1 -* .jjiLli (\ ) 








^ . \ç 6 ^ y ^ 45 

<£ , •■■j^ * 0 D >JJi 3 J * * 


^t>yL^ *j jL iS^JJJ 


,b z~JŞ öi-L> ûû» 4 , j. 


J ^J J . ) ^w.( J ^ J j u#t ' ,jilj) -^ “ u ***** 

^ <JU.J*>J>J f *s .Ojtij'i \us\yj>uj 4 'JJ^ j 


Jl— Ûj—U t • • LJ *S" ^»jl_o>- 

j »jj >JJ\> ûLl» 0 0 UL . '^ 1 -- 5 bjl5 jUaJ ‘j | -> , J , -«o 


V 

15Li 9 j*u« ajaj jjJU jl«»j*î J'~" öi?L> f Luj 


jlj Ijijjej j^^ L_~JJ jl— ji-4 4 oL'sji««u i li 

V 

,4u»4S <c\ jiA^lji .jLo^Jjl»i .ji^öjjJ JL- jj~L> ^û il^îLîlj 4j,jjjj 

C^jO ^öjl—w4fc j 4 —w4Î jjjjaS’jA—** J jlj c£j^ ö J "—<S bj jlS^öjl^— 

»Jj4*4 jIj4w4S* 


- jl— S**43jjd d jM ,<4» ^5s J lw3l—> «4Î jJl Jj ^Jjj ■■ 14£ i jl ■ & JjJ ^J^ 

V 

j Jl—w jj*J»-o A jj jo^ 4$* <oj j ^ Lm ^v j6^ ^L-((Hominoids 

Homo s . - Jl jö«\jLu (^^jj^)) ^*^*** ^ ^ûj 1^*4L <öj4j L .&j4*jja5 / Lu** j 

V 

V 

.jj_; 6 i JL- ^o,« ♦ ♦ jU^ujj <£ ,sj«Gljjji ((neanderthalensis 

^ ifJiHomo s. sapiens -jJ ^jj^ j»jU^ • W 

^JL> •L^-uuS' ^aj aj .^“jaS' j*A .JbL-^ Jjj JU f*,*** 

.ej^wU«sjsi Jls'ftjj^jU J ojjO JTAjL J 



tS*** <✓->-* jljç J, vj"4j#j4jJÛJjJ. J *f AÎ 

,ub <XJ> o~i»i -Lrt^ ûJJ*_, j4< ^bjjj J 

V 

jjjj **) oLS'aj^j^ tijUj; J j^jjlj^ ^lSLy 

*i ö ,J -A/ o'-iL 0 L*/ S j 4_ Jfjj (jjjIjx; 

V 

»jj/ ^ jli'öjjjij^aj (^jLjJ; *jj“Ija .j ILa^jj<Uj ( yljaJaj J jS' 

^1SLj|j$L*-4SL*_j <J-ojl_;j|j <1 J—oljj^ aJ .jjjJ_J*u<J joi j Jûa__ ^jlLa^ 
jd^j^- 4 öjj-î oL<U_oj4j jjJbjjj ja__aJ ^ij^ ^ljoJUuj ^^uJlj 
j iS‘^^ J . ‘I-^J-'jjjJjL jj> jjj>aA Ja5”aJ ^ljjj L£ej<o Oa-jLaj <a5Jaj 

v 

^ V 

LT-^4*0 i ,,a —*4 p* 5 cr- J *—^ <u -^i (J 6 J*4 o^— i 

: o ; 4jj4j5' Io*Xj aj* <£jaSL jUjj laejd öjjjL jJjl> lPj> (Jja^aJaSJaj 
, c '4'djj < L; <jjjtaJO jLj (Jj»jLj jOj'A_«<0jAj ^j-SLoAş. </J-jLî *_SL—ijjj g_J> 
j4 .^jajJJ. (J<u>LjL j jU L^j'j-jj J^A^. # j # j'j> p* 5 Lojjaa 

JK ^ U L_S'AjA^Jaj LbejjAfb <e jaJa 5L ^/L 0<ujJ aJ <OLj j»Aj *iUi* 


: o'j 6 j4k 

V 


o 




(o' 

& 



«Reason tells me of the extreme difficulty or rat[)e[ 
impossibility of conceiving this immense and wond erfu| 
universe, induding man with his capability of looking far 
into futurity, as the result of blind chance or necessity. 
When thus reflecting I feel compelled to look to a Fi rst 
Cause having an intelligent mind in some de gree 
analogous to that of man; and I deserve to be called a 

Theist» w . 


LjljJ JAÎ JJ-OAA JJO IjLjjUaJ J SjASLoL-vj«Cj j jj<U AÎjjijd/ 

tjrij ‘cy »jj^ 

IjA-oAj ^êjAj) J-SLöj aJ ,eJJ> »Aj .CGj ( jlç&li ^jSsjli <-£bj) (j*—JjC ij>L 

V 


aS' «j»A5Lj jêjAjji ^jjjIOjAj CLj (JjlSjA j»<^Aj A>J<U 

V 

!(i«y«j-dj <_£jl—*<ci>4jj C—Xj i-ijj—o ej Aj*L— iöjL> 6 jdj 

v 

.((|*jj5L5cL jbjsjL <b j*ijAj ^yAjU aj'IjaS' 


ûL lA—Çf û-iJjL aS i^ylj <SjJ Aj j4j (^4jdJ*Jj5Ljlj^i ( 'I 

Cj'^LjL-jj aj ajJ-j .-LJji Ij_i. ^j^ (j j4 jLj Ija 5 .c— 

î#jUb ( *jaS’djLçj-Cj 

Charles Darwin, The autobiography of Charles Darwin NA^-' AAr 

•ed. Nora Barlow (London: Collins, \^°^> ^ 




-4^ 6J4j<c 


• IjJL iöi tijjVrf >a5 ^iîj> J 

»U v 

jj-J U^-dJ^" ^ tyb ê J^* c£jjj (^‘UêjUj (JjjjAjjjj #jjij*J j»Aj 

t_5L-x)j^ jjAj-ri oi*^ 4 ^ .(jUjLTjU . ( "jj-^j li j<u«aj (y—#i 

} yj!j-^ jaJ (>/jAj j ^jJjjjb (yi/jlfjj 

fjeo- - cs ,4 j^Jj^ )) (jjl—-* ^ljjij—?; j*“*j ‘bU.,-., j .i a) . jlj—Jli 

.!jAm< b ja**iAj jL_«Darwinism 


v v 

.((j^Jjsi 0^‘^srijjb c£öjAj j< U'‘bijU’jljAJ (J'»j) liêji) 
( cr ui'ji>J>‘ ^yjJ ^jJjjli) 4j ^ .AîLjUubjî j»J jJjJj^Aj J /aj 

The Blind - aTsjjj-S' öjaSL— çj-zr^ ^ jojti ^oj .sjlj-L 
.Lxjj .j ^JlJb aJ aS'a-.xsS' .^aT»j . 6jj ;U b Watch-Maker 

V 

Lj_*J jAjb j**iAj .«JJJ~J&AA jyUli (j JL'aLaj Jj j^UjAJI^DJ j j»j~dJjL 

L'.êjArfOöi c/aj Aj Uaj Ijj'Uij^— L yU' a) j-Uji JL'aSLaj 

•<j(1>W (jjl? 4 ^ 


JjjîAjlj (Jjj—-jjjJ UOJ <A-a#ijA- yj # J 


.^;jj.j r 0 '"•’J 1 * 1 ' l " 


- " v vV , , * ti<r -x_5LjI% J "Zoology - 

^ \vu JL- ur UJjjJlf ^ J .(.UL, ..JJ./ 

jWi -^bj.j^U? *< ->-’-* 1 ^ I . Uu _j. 



TJ ,1 &*. ö3r 



.ejUUa— 


|_, J ^aS'Ujj- 


'î-ji 


• 1 V J ^ ‘‘ ^ 7 ' 


Jjj 


.jbu J tf,Jlj4: -» 

^UIj û-uVJ *f ..J>X*J .j*<r«Natural _ Theol ° 9 y - ^ Jj“ or-Cli, 

* f <3 ls ' A ' T JL ~ J ^'~ i u*Ltli 

j,jj->^ j-t 4iAîl—iJ ^ Uj»j^j—! J j^ e L^UL J4j> 

^aT^JLoU . jjjH J 3* ^ 4 - 1 ^ ^ 

rCjli'eJUa^eJ A&ki^ *^Ji urs^Jj" u*4s*ili 

(JUî'Uj^" aj j^>Li aj ojj-ij^ ^ Cxrr^J* ii'J U 

v 

|j^i 4j L C^yjii TftjSÎ UjcUU' eijdu jj> : f~Oi ei J 

v v 

bjjJj__J j. J ^.- yib (jllj ja/ j»^4u 4 »jj_7ja 5' ej-jJ sjaiejaJ J jaju ^^Jj 
jrtj jU»aA aj j*j-^ j*-J bejejU jJ ajLT jAj .ejA_jjjJ j*5b "jUjj'li" 

V 

jjJ j ol^ö^ Aj öJjj^ ^ 

jSSjj j ^ *ol5"öJ—wL ajLwjl^öijj 

V-> ^ ** ^ v 

v . 

<6jjjLftjir4 j b<Jl>jU 4 j <J ^<o^jj j4j «&jl 

^S öj ^^X-wwwy ^fljAiI^Jjj^ ?<■ — OLl&^ j 4«£4 j j4«w^j> U^lj l)L^ 

v v 

OlS'o jLjl>U i^S A-u jjjgU, tjv 4j ^pjj J i\S Aj^J j&jfö 

J-t ‘CCj*A jUjaib^j^i ai"eacu*jjU)) ai" <L £<coUjaj jaj aid^. 

JH ^j£j40>4j öjl^Solljlû SjAj 

V 

V V 

alaJljj j4j : 0 _Jej j CjLSh <OoLj*j 4 j pdj j_j UUjJuU. ^Ui 
(jLo^ 4J ‘OJ^jei baiejjejjli" 4 ) ^l^lSot^b 4 &U j ^jU^^ 
j >Jj.u Lej L 4 j 6jjij ^ oUjjj IjUUjj^ J 

.eyijj J 



0|c> 


v i A * . ♦ 

v 


t- V 

y. 


, (ji ;lSWl*JJ> ^ ^ 1 - 3 ^Ua,«, 

jjjsU * ^jUj »jj;L_» l ajj j .^3^ rfjUf ^ 

jb j J ..jj^ ^jjIja, Telescope - v jSJ_Ji- ^ tfJ ,/3^^^ 

j?'* u ;, - 1 - !? '‘ u '- ,li i-l Vi^ î 4< ‘d’ -jnwiib »ji, L,li aj; jA f*j 

** -* ♦♦ «♦» 

e/^*i ^ <£) jU ! jA ; iAjaa ^aSLoj^ j bJ \j£ 

.C 4 .AA ScOj^i J ^ 4 ljd J 

J *L)J L^'“ J V :cj{j j o!i»i ^j^> ^yf jJlJ JJLi'jj 6 UU 

<40^41**^ (jdj^L 4* Uejj«4A J jj!jJijli AjlSj^j 

UejjAA J jL> J yjSL-JO tjljsî ^JJejjAj ^Vdj « jjljSoUJL ^ljeJCuj 

. jAJ.U ^JJejjdj «jjjijdS” j jjojilS' j|jjî (^jjejjAj 
^’I/aSLojş-m' J dj |jj jAj îdjAft ejd.öju Jj (jjUo «U* 3 dJolj 

eL j«U «oL 5 *ei jL-uljl) < jjlS'ejAl-*jdj j_j ^jLSsLjb j OJjjjeili 

v 

doiJj*«« L^dS'*U*> J jojjLS' ^j-^jAA .(0**4j«U>) ejA^-SbLlo 4 j jX«M,j> ^eJCuL 

aS') ejjij_r <_ s -**'Llj (j-jjjb (jeUj«U_Uj/bL ejjjS' <UijU'j> eijS” j J <Ulijj 

(^-Sslbdx jejL> (jejdj j^j (j^jljeJ libojj dj (ji«Ujj j (<uUjj*j (jjijljJ^ 

v 

•«ö jdJlS 'jLj <c*Xj jIj^UL 

j eiLw jljAj (_/«00-^1 j j»j-^JjU fj-Z'jJ' j-Jj* ‘OLS'jU 

*i L5i#jL-ojj ^jSLjlijLj ^*jj —jaa jd /J ^jjj—Jjjj» jL-ijdj dS' ‘»jL1—, 

•CJiblja^i ((-TiUejAJbL) (jjLjj- JijW^ ^ ,(*0L/*uej4*) OjaSLj 

V 

U‘ (.*»!_,*» jL_f =J^*i*j il—i—1 J*^ 

^ 4 » J*AJjûaî « 5 " .IjJLJ d i COi^S'.JjA- 





t 


^ J i*P ûW * ** ^ ^ ‘ Wj ~*^ <* 

•»jy. I^-^^oj-h ^ s jl j^i^ 

- * t 

^ e5 ^juÇlLj^ MjsJ* J^» ^ *'•>* *** 

4 ^^ U> ^.•obî ‘ oL ^ 6i *'*& J * JJÎj f 

JVJ _c- ^ J 1 -^^ ist > ' XJ *fi t^ bb J6 -^ J ^ #JtaJ ^ 

^j4> .CwJj^OjO Ij 4?J j-iai ^J 1 -^^ ^ ^ ' J-i»j4î 

4&j-> ‘J^i ^lJji LL^Ll 6 J e JJJ ÛjdJ ^ 

^j^CL^jji uTêj ‘jljj-i> J^L-LUL *i (JAS'.uUj^ 

.«!al*î jjîUb J Jd/ fi* ‘^Jj jb'ejjJL ê»“^ 

lijjJ.U«Sj«0 J AjIj^ >/Jj .*-£*$'‘Uöj^Ê tjjbjlj *i Oejl.Lw 
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C^/»i i#*S— 'jlî (J^'L^Jj j^J LLçSL .aJjjjJ jj .ejAjljU ûji' ^j-Aj'* 
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!«oljjjjj jl^'di'iJdi' 

V 

V 

b iC^^^-brk &>*£*:jf»j U A** .(jjdiLjlo AijAÎ JAÎ <UXÎ u | i4 rj 

**-* «-soi ^-y v j^ ^ ^*J*S ^lj 
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.jljijli ç>jij .lu&A J« 4 - f 

J J :l - J -j 4- <"Cuj>JJ" oL^.jaJ j "cçiSJ-.V»’ 
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J CwJui ^**.j J J .j<ul> .j Wjj* jJ ^»J* j3 A 5U ^ 
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w w 

•‘^U j 4 4J4A J AoUj ^ai'4j‘lj4>tX_j )j4j ! o _.o O-Lj jl jdS jLjijL) 
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J .J4i(_ j_, jL~/ J IjwLJ 4 ) IjLS" u-.!J-W ^"'L^ 

tf.j«J jjj Ij4i . 0 * L.j4i jij >/j» 45 5 >ij> * J^yjj 
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J^faj i^jiejlJ. jL4^4j J4A î jLAS'0j4$O*jji ^jA-oI jl^ J JajjJ^ ^^Ijjj^ 
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^dWjdjb JA5 Jj|j 

/ 

<-$*®j (J'ajAjjj.uJ ( V j—jjjj> c? «JjS')) (JoljjljAj ^LIj 

: JJJ A;l>oi .OjaSJj ^jjbjjj ^CudUoi jd_gdJ 

tC—-AA’jjiî j4_—i4i jL/êjUj öi Lj OjAS”Aj aJ j JUJLJj OjLûO N ♦ jdfdj 

V v 

Cjo^j Jja^ jUL .CuaSL jLj^diLj ^^oL dj j cjlijU jL acapOLu jLiL 
U*i U*4i jUub'd.oöjLoj ‘4i J -^‘^jij Lj ojdjTdj dj jL5ojLi 

V 

c£®J^ -0 J U^- X >j4^o 4j • Ö^JÖjO^ 4JUJJu 

i^jdi'dJ boj—xJ. jL_jlij : *5' jU ojdC-:Cjd5U j_7 c5 5LjL> .çJ jljUljb 

v 

Udj ,|juöa 5'dj (jjb jjj dJ (N) öjIj—« j—* j^jd_—jdJ (^ojLi j<u ^jU^jCioidj 


t/jj/—vUoj"A. Cressy Morrison - j—«ujj* ^—-îjS' j.U*l jJ dj" (\) 

<u -—jlj dj d5'U*jjl5'dj t .o jjo j-5 ^jCd-oji* 0U——JIj j-j Uj j_u (jU-wilS'dj 

.oLT»û jid5Uic ojojdi jjLo t yl5'djSf*>*J LL5dj ,b jLd^-ij^ 

jjUjjS&j^ dJ jSU tdjdJO (jSLjUjj 

Seven reasons Why a Scientist Believes in God, V * ♦ t 
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<^0 


*\_s» (r .s) jj^ •*».« ^ 

.jrf-Lrtijj* j —(t .f .y ■' > •“- ->*~*J 

J öJîjJi'jj— i#j*^*î ••J l J‘ lA aJ j*—" J cLr„ 

îIjslJja» jjjj »j j*» *) >-S’ a i j*» J» *i' ■ ^' *) jir.jU; 

. ♦ . jL-C j* rTlnj 

J ÛJJ-** 4 * t>j*^>** „ f JJj-ij‘v 

..j Jj *n_(jaJ J i^i- 5 

,( ( Me think it is like a weasel - jty W *J ^Jj (*-j v » 

V 

C^i—J> j-i ^aJjj-^j^o ^(^Jl*) J^ ^ *CjJ*L.^lj oUi -r/ji 

jJ_JU jjU^ jj-r^ Ji^ eJ J 4 -^ t*J-i ^-^J r^ 

ja/rfj sCCJsi ylji j»*i*U .CJ^^i^jljsJ (^ ^ */^ ) *^lj jjj^ 0 jjJî^ 0jJ*<« 
ji^iL> ^j&jLoU jljJ j^ j ejc^jS' ojj-^ 41 - 0 1 ^ * jLLJlj; 

êjlj*u_^4i jL_jtxS’’<Aj «jL*o ijSLj)) IjsL ‘C_c |j_-o#ij<Aj <J (jj-j- <>j o<u»Lr 

!!olS"eJLl> aS'êjlIjS'ljla 

V 

^aSaj l£jJ-> 4j « **jj%j*i 

jLwööjj^ Jjj^ .«jl £ ajb jjj)) 4jIS" 

jjJ o5Ll5* Jj M dj4_o LjJ^Aj’ 1 j£ «dj4j lS"öJU jLjjû j ((jlj£-u>4j ^J1 iJJj)) oLS^öi 
jjSJu* LfjJ iObUjjj ijtiJusJj 4j 4*—Î4jb lCuujJJÖ^ JuJJLujjj >4j ^jLjjaJ^ 

V V 1 

45" i^J l^Cu-*u»ÖJJ ^ öj0j4j 4jUjj^j4*ö jdJ 45"4j j4jb C-—y Ij^ j—Uj^ 
.(CwJ)j^ 45" 4*~jlj j^u lo ) 6 j4jL5*4j (^OjUjj^ jJ JjH** 

<oL5LoLj j-^jL> oLjjJ»o j15"4j‘jj^j4^> ^ûjLj o^jL^j oj^jH^ 
ÖJ4JCU-0ÖÛ ( ^ ♦ 4j|j) > 4 JH ^ 4j j4jb L> 4 j e5Ujj*dj4^> j4£ 


j-* ,.J 










S L J oOjS-l 4 *S’«iJ ^Ljj j4 ) ^US-a, 

J* 3 ^ ejU > ^ Jj J >^ *î =cJ« aS" ,4, tJ *î tJ LrlS' t jûl JJJ 

J “ S ’ •* 1 * J * 3 lj -? uW .joj^ Ijf4,&j *u jt- 

j J** - ^ ' 1 *>-- >—1 » l*<ûljl_> jt J . < jf 4, 

_,/-L l-ç^b *J •(•»«! Ij-? ^Ujf J„ 4f) 4j JJjc ^î4> 

^jl/ liji; *i J** UÇ» lj*î Isjfl&j 4j jUjU jjju jL tt 

d&j> .aj ^ L X uoO <J'«j j*U I.XJlS'sjL jj^djt J sjiiiuli^jj-jj j^J 

(J'aJ jj> Aj .J <L -“ l ■ j^*(jj^i^ lS^JjJ J^ (JOjAj ui'bj - jli' 8 jli jjj | iB 

V 

.jljjjjdj (Jjlijjj 

V 

V 

Lj t ^ ^Aj4_.,*, . 1jJ4^I> Oj4,SL-jj aS" tdjtfUjaS^ ö-LJL jjD ojtU $jöj— xJ 

Ij^ aJ (^dja) ojl^h^a-ujd-Cj jdjk 

v v 

*xi**> ^ LJ-^ijj- 5 ^ J-^J^ • LT—ljj^ 1 j—ji .jaijj-j 

‘ uf\, . 

4d ^ ux-wljL j O—-vlj j—j bA-Jjj j 4*5*j-J ^ajL^L 

^!ja>jo ji ja^jj ^Ja^ j ^Ljj » IjyJLjL aJ tCJj^ ojj>aJ 

.((AjöjjjjLb 1 jjlS^öjl^-Xj^LL j LjL djaS^aJ ^öjLj JaS"a) 
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ls^L^ (JjLJ *o jL-i'^sjij uiL-JljL jLjLlj sjaj jAjaJ 

j^J di - .sjl_îb sj*u î __((Universal Probability Bound-j*^*u c 


J-i «j4^JjjdiLj CsJjS'L JJ- J .j~ 6 ‘^ 'J jA5'<0 (^^jj^Cuj 

V v 

& ‘(^*i jUsjAj jdXj *Ul5 .6jljS' 6Jûsj*u (' ê ‘\ « :\ ) *U JrSjj j**J .Oj*a5Uj 
v - , J 4 -&j *u jVojii'j^Jb (j**/Sj>uj jlj^ *d »j*>jj u5”*u (jjjji^ j i 4 i 

V '• 

,(">:\) AJlTsi 

Mathematical o jaSLjj ^iLjL-jL ^L*-U *u cu—Jlj .j-sjJ ___ 

V 

*fc>L 4j ,#.jlj*i j S*.*î .<y *t>J-»îU*- Coincidence Law 

u**i **4» liL_d (^Jjjjj/ *J U*sijj^U j*5 (j tJ *Jlj-S/ >i Ulf.jL *J 



olo toC* oj=r 
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jLjJ j| «ûJ o**i ^-oir^’U Ji O 4 JIÎ 4 ; , 

Jjj^JŞjj cZjJ*2 J ^djaJj-S^ ci'j^ •J** jM 

•(jj-i J^) ****** ^AjIjJ^ ^J L - ^ ^J^-b *i C? Ufe^ 

<J'UI> j Jjj a) ULjA$LCAj 4 ) «*£> 4^4;jj-J«U fJ&Jty) *$ îCwAj^ êJulj 

jî 

(^j_> (Jjj-Jjfe J LSj' i£ ^-^ J »J^-iJ^ ^ 1 <-5 'ajAj*jj_^J 4j bflj»i) 
^gCJj :CU)si (t) ((jJ^-!j-5’ jJjJU)) jj-^iji î û , ^ ,, ^i ‘«jli4C«oi<d 

Ij_5’jj»jLî «<J < jjjj«ccjL_A sjj_><i (j—5ojlijjj a) jLjj (jsj«c 

V 

0IJ4jL*U jJ ^CL^lU J jliLL ^Lj^jL> ^DjpjU 

jLjAj öj4jj45s-Jj Aj ,-jf4 jDj4JsJ4j ^JI^jjj <CJj C^jj,D 

.tjAjAjjji J%jUj4j .IULajUuU 


*d$jj.D ^Jöj—u 4j < 1.5 4-9 «U*J aJ ^jLl>j4j (J 0) 

JL- A • 4j (jCU-C Ji ^j>A$ .ij #i (Jj® jLjÇf (jjfiJ. (jiJ^J 

V v 

•Ij/ Jj # -^ 

igj j —-ijji <$®j : (N ^ 0 V-NA“Vr) "Edwin Conklin - 4 j_JÎ5L;j_S' ^jJ-J" (*) 
oH^> Lj UL —jc j jiUjî ^j-SLIj L (jljjsjLl/ j (jljsJJJj ^J j^Llj 

c/j J^—“ Usjj<u> j c—Jlj Jj (_ s ciS'4j ^Jjj^ '*jj*j? 

'OjJi jL'4_C-i4C_j)j jj JLj^L 






1--ÎJjjli .*aJ4_ # ,*, ,.v. . A t 

^ ^ ^ v l£3JP j — "ri .7 <Aj j*4j 

•T^"- i'J^* 4 ^ JJ 4 ^ .i/ ^L öIc^.jaî .ji/JUSLi* 

yir.jL-** J OJJJ “~-b J '*, <1,.^ ^ 

-J ^"V** J ^J^j f *s =öUr“»jjJ .uîlj.JUt5 ^lj 

0 LJ—i^-i f jJ 0 l - s J i ’ t/U-'-ij /U'lj aI tiLjjjj j i-jj .jUj 

•L«iJ :, ®■ 5 )**-*jjjLb ( yl5',L£4j 4 J j teJsijjjSAj 


v 

^LTaJja^ (jLTstwJjjjb ^ga. J_j uT‘UjjLSjljdJ l5"»j) .sj4j ^lji 

cs-^Lo^ ^yi/jli'jj JJ oWjJ <y>j~Jjjb vijWj 

v v 

^j^L-tt-Jjijlojjl^')) (jjjj<UU_«*> ^J 4 J (jî'ÎJ^J . jljj’LLu -jj jjJ 

^aJ ^IjjLLj Lsjj^ j ^ja>jL ^LjjL; ijtjj^ <j~5ji jJjl> tj-nJijZ 

J H H Ij <*jLo^ (jjLi c? ;l5'a t ^4i'jjj j 


îL vvLo ^Ljlîlj ‘^5* > <L-^—> J* ^ lj 4 J 

IjjêjdJ JJ_J (j-JiJjj (jL-JjJj .(jdJJ-^J 95 ^ 1 —24J j»^ .jjii'oJ-iLj (jj4—j4J 

(jj'lS'aju-oj jXj ojLi'jjt (jjjj—jdi j_j ^JL-Jjli'j-J ^jj-?CJjj JjaJaj)) 

.((^Jb <0 <L)Li'4j (BJ*JJ&tj tjtJ d jLj J öjjSj^ ^ Wd i<L î 


i^ljjij-u jiS .bjjr)Ji dJ ^ojdj jj L'vjLoiLlî uS'sj djjj 

V V 

u-Î4< l 0 i «J^Ui-j OjJjU / j JjI/JÎJ-- Ijilî j Jiit j CwJlj 

JJJ /LsLU^ J / ..jji/JU.j^- AlUL- j*î jj uU-lili 

,/jj.j (Cs/ j ** *îî.jriJj b 4Jl~lî/ 



fv 

f4j)4Jd 

^-djj^ 'Jj I4JJ4J - 

3(j5<ULjIjU ^yjj<UjJûj4j J<U) <0 ^Jj4^ ^yljûJJjj :p454j 

û^ 4 ^ 4 - 00 ^ 4 -^ J19 

l ylS<LSLu.MS <ddj ^lySjlS^i : ? d4> 


j<Ua ^JLibUdj ^4 £û 5 43jj£JIj-' 
0 ^ û 33 ^JJ 4 j 4 j jbj' ^ 454 jj<Lû ûjb'l' 

O^J^.3*&)lj ^S^Jj4j4j-^ 



^ 4 ^- 5 lA ^ûJjb - 5 ' 0 
û 3<Ujû.i Joj Û54jyj J^4j 0 £<ul 5 3$jj> /1 




» ^ 33J< * 41 «jU> 3 45 




tj4;îl 4^ <J ^a>js^ujjcLui -\ 

V , £ 

IjJUj< 9 4j -Y 

^ji^ûj 4j ^istp^jcLjt -r 

0 u« 3SJ ûts 3S 

lj J ss J o'si 3 ccJyjsla »J -o 

jlSûjj^. 0 !jii ^XjdJjUûi dj u^»JSJ^U4ul-"l 


^iaûjdjs ^jjj'^SjJU 4jjj ^y^ljdfisj 4jC :f>4=4ij 



V <1- K 



ojo >•’*>» 


^ ^ oss ^ ‘«-4*. 

^ ^ ^ ** **-«* “>* «* 

,«4j<Ub 4J43U-JIS p45 


5 0 


0 64^u3!) 


^ *i jb&^ £=-* ‘^J-*'^ 4 * j^^^Oj OJ^jsf tfhjAÎ 
ûJLJojlî ^JÛAjjjj^-u Oj*j-a* r 43 • # J^ Lj<0 t^^'j 1 - 5 J 'j* 4 jiÎ4—^ 
.^LL j jli'u-uL sjJujU j*J ^'-L^ j -^ 1 ^—' cJ^'Sî^tj 

J j SjSjjjs* (i ûa b *i *& # jj A j-îrf eJblj jUJo iPj^i Ji OjjLdjli jL&<û 

Jj j jUbjijS' <u ^olj Ur jlSbjsjA&rsj 

V 

jlj8jêJ-0j ( _ f j.X!<UuOJ<b) ^JjJjb ^jJJJ^Luûj-U jJjjAjSi ^jjljbbuJ^jAj 

V J. 

Aj <— -^ ‘U>«j4^ <jbjLj <J— jbjjj j-l—J -(jL-ijju ^g-JijljJAA <^L>bj 

v ^ W V V 

V 

^ 33^ jA+vAj (Oj^Svjj 

V 

V V 

j ol—Töi ^DjAj ^I^JJJ Jj-iO ^jIjAj 4j ^^JiLOj—5* 

V V 

jj^oAA jg U„T . g,O tfU ^lj—> OJLÎö^ a 5" <oL5%i j>4jj4_olî ^wL$j^4j ^ LoJL 

^)) c5^jlj ^JJ^j^Ojji Jj£ 4j aJ j>4jjiO j L> 4 j ^ljöj^jjJ 

^jj 5 ? (_^ljL j£j ((Creationists - 

V 

ssi *u—Xj»i bjLrf—uoj<u <_5-Jb jjj jb :j»sjji 

jLj jW L 'j -O^-J j-j Jljju OjaSUj j ur £?***j 4 * 

.Directed Evolution jjl/^ljb Jjj^ûjAj ^aJUuIJjS aj j<u- 




^ Lj-J J 4_1 * v 

^ J0> c 


Creationists . 4 !< d . v 

^ j4 ‘‘ 1 


uUjj; 


^ *#£ *J ‘« ^ . Uji . 

«* ^ ub -4*. ^ ^ j 

:6jajU" 

J^i 5 ** oLS ’ > J ***-*« ^ '*«j« ^bju 

J cr 1 ^ jJ j jJJ <JlyLj ..jLS> f4i , obu 

U -û^-Ojjj O ê J^ fi** ûU^/ jULIj 0 UOJlJ dA oajUaj 

^*bjL 4 j*aJ tybjjj .ojjJljiAÎ ijûjai'jb'au jljaj ^1-,,.^ 

sj&JJ* ^ J 6 J^Ji ^ O*4 j tyljjf Jj <lj5U;ir aj <CÇÇU*u jCajj^ 

v 

jljljA* o—Jjj <-o/êjJL Jj 4j4il$ , 4f' jjj. <J aj jj^ jj - jr ^Zj}> jj 

jl> jaJL4> 4 jAA j/ 1 <Aj bjCö 4 j 4wo4 j •Ol5'ai (U' 4 jI jiOU'au ^bjL 

" ‘ JO UJ*L û - i,Û 4 j jl/'ajljC ^jJjij (jÎA^a; AÎ 

jj ^_)ijdi' j<Ul<J jlS'4jj^"JwJj 4jd^dj (jÖjLoj <(j4jdJ aSL> <Lodj 

•LpLi 4 j Oj4$Ljj ai' <4j4Jb (jöjjdjT t/LjljJ^j jJj<U*iêj4j ^/jjI^La* jASi 

'\ N ^^ V 

IjLftjl&dUb j4& ^ Uljjj j 1-040 4 Jjj^C/j j»4j jU ^_jOiL COljjL 

— V 

j JjjXJjU fijL-Jj j UjL UUJojT j44^4J OjdjUj 4$0j^ .CJj&U 

.cj/fii jlijjjO 


4 *«-L ■• Jlj-s* 4 ^ '“‘T ^lfL’ 


[ . . JjJjA_-u4 jdj jjjfij-* ^I^^jjj4jb 

' ■** J *—* 1 tro-'-d jjj </* J -*-' J . u U.JJ** 






V 

4iB-u*y jP "^ JJJ •'•*» au» <, 

4J lut^ ^ ^ ^° U ^ *U, 

jl; JVtSj" Aj h 'j ^ 

jSjjj 'öZ-li*** ^ *** 

j^jL&ljj? J 45 j^'j J*—*) L4J4; 

^ljjL* ^Uljî ‘j^ oi >~ jji 

4 jaJ J ^LTsjjJjJ/jO SJJ^dJ U^V^J ^ *J-US-j3 

.olS'aJL-V ^-r^Jk >*J -? ‘ u ** fa ^ >>>^ >j 

Natural - j^ l£ 4 j'j ^ orlJj^ jj<#ja 3 jU 

- jLT^^Jy jJaL^ aJ Jj«» ^J^dj^jij'i* J > L«Selection 

.«Natural Preservation 


■ jy. > iUC ’ - UP '-° < 1 >jJh (jJj£ < ^ < d 

v_fij j»*^4j , jiljjds ^LUj^jS^j J C>jjP (^AjULr j»<j JaS' 4 J 4-0‘ 

^ V 

<0 / C4jJ u<0-m>ûj4j ^ ^ £ )~' 1 j*^& j$ a^LJaj 

* * V 

/ V 

• &J l^iJl 

IjLîLiî A^qJ— t 4jT iOl jJu<L-mbjAj jJ ^4j4 jL-7 

î^jIjjL^ I,xJ<o 

w 

jJj4_k*(êjAj 'Ljjj j-i rl-OlSTsjjJi j4j4j 4^ jj—yj ^4jjaj JjyJ 
4^ !j-44fc (^J4j 4j jS^J 4jj ]jJ 4j*^4j JjJjdS 4j ^jSj4JjJ Ol5'sJU-*JJÎ< 
JJ-04A L_OOs ^4 j ,jLStjZjj Sjb J4jj_; ^SUÎaL-A*- 

V 

J 4 U 4 J)) 4j Ij-Ljjj*3j4j4j —olj 4 J j SJJAjU4jjIj4j 

.loOjjb <y»»j4— 4 J 8-Lj4>j4J .jjL-Lj* ((jj_Jj ^ 4 jj 4 j i>1 J-d*J b ' 



t M VJ* jlj *“ ukjij 1 &>jj>>j*,*, jjLy; 

J ..J^jLûJ 1 J3~* j'j** T ' * -J jîl—!j liU_ Ş *J ^4. ,ill_i*î 

j.j) P** ^j u •**a*j 0 -jjj ^,>3 

J'.j) -î < j yf .jlf-Îj OljŞ ^jjjj 

J S—ijjj J ( j^* J —ji-i J -i» jlj—x; 0 -jj_Jj ^,; L; 

.(Hominoids) jlS'sJojj* 

V 

cs(ylj!5Loj4Aj4j î^jLSLilj ,^4^J<u -V 

l-i-j Ji *JJ~~i^ j^LSL 4^ «6jAiUAöi öj*u JJ^L 

V v v 

I»Lj 8 *^ 6 j J w . , »j 4 j .CJjj£j (jj_j j_i 

(< ujj-«j j-J ^JJ>jAj4. , C l oi bjj-> jL« 4 Jb jj jj->jl jj> ,jfi jÇj ^jCÎ J^ 

HJ* 0*J —j —i jjl îljj <H J jJ 04Aj4j 4j sJAj\ fdlîUiA 

jj Sj4&jj-> i) j J4 _»j6j4j .(jj-ÇjJi jjfiCj £UjjC* j^f Aj . jl^au-ij>4J 

V 

ûji— > <yjj— ^ jj—j> 

4-**iöj4jj4j4J l^4j ^öj-C>jlj> jLj^j jj$* 

v 

.cç^fijÇj JfL, jUj*U 

H ö^j-^^Jji J~i ‘Sllj^l"-^ ö 1 —^"*H ^8jl^C-oSj jJj4_**)fij4j LjIj -f 
fijdjL«j> (JjL>jAjij CiL'fiJi— U jijlj .^jjfi-LCj ^yJj-C-jfij^j (-Jlijjj 

* v 

V 

‘J^jljjfii t-xcS'lj jjj»a^ 4$* <4j|j5Lilj jiLifii j j-Cjj jljfijejii j (Jl jj^ 

V 

.ol5L (JLaJjjj 4j ö£ 

V 

t V 

eJwijAj 1 ^JCjj.*/ (yJj*4-jfij4j (jfijLÎ 4-Cjjj <LoJj jj jL'<UCCjfij4j ^Vfij 

*'«—*> 4j *V4 j ‘O—JjCjJ Ojjj (jjL_> 4 j <Lo4Ji:— w«4j <OliöJjjj l j - T fc 

• v v 

^ l*£böjj4jfc #C*Jj^ ö-Cj 

J<M/4j 1 jj\JtajT^ jLdJ> (JjW ** J4j ^Jja^ ^jljJo 

‘j«U4j (J 4 jjj_gj (^*i 4 _—jjjL J jLo44jL_î .(j—jjsi C—Jjjfij j»4j (^JJJ 
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L*ojj^ 0^'IS'ojiJ ^j—-> >4^ 

bjLJ J jLlS'^j-L- j jtf U ^ 

<J >__o j!I/*s— l>‘ >Uj~-L *J L 4 -L 4 , .oLr^ 

^Jb^jŞSS—»4 J c—-iJ J^- J J^~*3 OJJ-.Ijoi^ 

. jjj4-oj<u /LL-*j ö'Li c^'j^J 40 . Ji êJj 4j 

0JJ4—«>j4j »» 4 ijLaS'*J— 7l*jj* êjL fb* J J^ Ö 1 —4 

6 j 4 jI l/j 4 >j^ :>L jljLa— 4 >jjijLL ajIjaT .c^ «jj^» 

>4j 4—J j*L ÎCLiljJ LL/ <0 oIS' L -mUjL 4jljd/ Jj-'UAJ 

•lL 6i JJJ /ijb 

V 

4 J l5"öj l5^jjJ^J lj ö J^^ C5i^^ 

jLUIj .IjLLIS' 4 J 4*4: .>o4i (JLLl >LajU IjL'si 

4j > ‘CtL (_^4jljdjlj jrij cS” 4j4J>jj)) aJ ÛJ >dji ^ ‘jj!jj êi ji^jid ^ !j 

£_fl> JaS'ojIJ .((IjjjJJi 4j jlS'.cL'oj^ 4j4jb (_£ij4j*^> J /4j4- 

LsjJlJ 4> .jjL-uêJ Loj4j iCL sj4-CC-*jjjlj j >Ojji 4 j /'a-jûÎOjJ'C 
4j4Jjj__i * j4> ^j—JCijjj (^jjij—J J jij5v—L5” tjjjij—y) J—S'sj ijjPj—?. 

V 

.ol5"U jL o j ^olj jUj Ij ^5*^sîr'^U 

j<L- o^aJ jL-Oj5* A*-JL ' S ^ 4—JLu aJ jj j^J *&—> 4-*^ 

♦öjIjL^ j 15*4 -w^^jL wU j ^jlSLolj 4 Jo j Ij ^0 ^jIjö-Ujj j »o I j 

ö’j-L >4 jj 4_** >“LfeJ4j >Jj->jJJj*d >^OjL* ' Ö 

^ (j^jyLLo jLoAA >jJ* ,^ # j4j j-j 0j4iLj4jL jljijsLj 

V 

>4jjU t >4j4>0j Jjjj 4fc j4-j4J 4^J4j (jLiLU” .OjLfcjlSL L'Lfe^ 
^jIjL (^Sj4j Jj-J (jCÛjj jL4j ^Sfoj , jjjdStijdS jJLÎ<U«i j4j >!^V ** 






C§€> 


w j jLû j W j ^ <u*SL 4 Jl_c vi ^ * 

** j ^j^)) 

U JA ' J “ J ' 4 ^ liJJ V -Uiî jtîc O J*» .wj^-lsLil; 

i^* “ ^ JJi ' J ^ ,i lj4î •<*'> u^u «r 

«i ^* 1 jLS " iJj4rjljJir * 5î “j i " lJ i> ls JJj j*?*i .aJjjO ^ .jjj- 1, ,-. ..-.|j 
j41 ^ 1 - 5 , - s ‘ b ’ '-H j «51j |ji jf ? ,j 

•JJJ« .(Oljîjj*;# yS* «r ..j^Um 

j JjJ j 1 -?ljtjt - «. . :■ » . »«. (jAllit iS ,«j|jSL41s 

v 

^ ^ J-^A, l^ojOjjb 4) & ..Uj 4 Îj4S^j 

v 

•*5“Jb J o—lj 


Directed Evolution ^ljS^ljlj ^jJ^ûjcu j,|-,t 3 j.^ 


jl-^‘ l *rdJjl J jll—.OjU ^»J_Ojjli Jljl£ ? .i. 1 a»j». ^jtfljji ^dji-ajS” 

^ V V 

^J)jj-J<& Jd£ (jid-odj c«*wl j4j jJu ^jliJJJ 

V * V 

ij'-ij ^ Aj <Aj j A , M |AJ jLoj—-IJ j 

JH HLj l£J-^ ^jLjLj Jj öjdJ j<a5Lj 

V V y 

jS 0 ^ ij^' IsA)LOj töj<UjjA 5 ,< ö^ ^jljlS^jfc jAj jLo 4 J& 


H (jlJÖJ^JJH -? O^-dJ ^UaAj-U^ 4jIj_Uo ^J^jLkjljj3 j>4j 

jbUljJ (^jdiUlJb (jLjli j <*j jO-ij^ di - »ejjib •J'^öilj 


‘^-/pil—S O^-Uj >1 —ij ti^lj H jljeJo_ûj ^^O-Olj 

j-J ^jfc .UU ' J—Jlj ^jjljj^-u ^J 4^0 ejjJUajwIujei i-S"ejjAA 

v 

•OlS'LXj ^ei (Jjl j4j 4j - (^aS' 4-jjUljjei (jiArfAj-j 4 j4jL j»4j (jjjjîlj 

/V 

..455i-i<tş ^bjj^ jlS<>fl4ş 
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J ölsljjU* J^jj^. ûijJ> J* »j*J J« 

(U -> ^ 

jÇ_Utf ^^j-0 JyjUj <4,3ir*-Jl>J-iJ JJ-.J4J , 0j ^ 

•'J^JjSjj 

v” 

4iO jll/*2—Ijlî J^ ‘f^ C*OÎ-SjU 

J jUT4J jAA) jjj <^j jbj*J^ J*~^*i ‘ jl^s^lj ûJjijlj 

V *♦ v 

J jöJjLl-j jlS'4&4j L" i^jSLiaiUo jljajt&k' j ejU ^lj (ljjJ> 

*■) ojj—iji j•ej‘*j>«>—i ^ <yjj-^ji c5-^j^jAj 

4j iöjdji^öij*iL <jlS'ûjljj ûjlijS" j jUlT-UX^ 

^ ♦ *t ^ 

V 

• jiJ-^i-A^ ^lj^jljAj-A*SL J cs^AiJ^J ^ 4j*1>L)4j JJJ (J^jjS oL^x) 

< SAb s -Aj ^ j^" cs J ** L **A^ j j^’UwjijU jj jL»jjj (jSuJjaa )d4^4j j»J 
^ J 5 IjL —^ûj4j (^cU'L-PuLTjS aS' ij4r 4 j ojjJ. «*> 4jl ,L_0 

V V M 

•JJj^^JjZ-**^ ^ tebjAA 
iCJj 1-UUOjb Çyj jJjJ 4jûj4j*Jj5' jT j»4j JjljJU* jUJ 
jl/jJoljL ^XjOûj^j jiU* J ^ijd/ ^ljûJOj ^lSAiÖbç Î( *^4 j 

*»'iyii JL :j»ûjjJ 

« !jî *-*j‘H ^ j ,jjsjt 

j «%/«!t— ^UIj; *j Uj L,j - rj i^. 

jljuilSLuj^ 

V 

“ UU --* * > ^ljj&ji J ^ 4>t If *** 



i^ jJ *'** J 

un'j ***** ^ ^ c^? ^ j iX , or Ji_ 

j " 4 *-'“ J '^ j4? Ji jji ui-*^ ySUS^,,. 

^jlj fAS aS' jaS .jLLjjJb^jLjaj aj 

** ♦ •» 4* 

(J,' *' 1 ^ ^ J ji^jb ^4 ><u-j ^ jJl _^ j 

J <j-r/ c *-î/ 8i ^ '^-bPr^i -CHJJ^J^JJ^i ûoL"4j j|/joJjU 

jJrj** Î<J*J J J t/j ö **- i dj ^. J 4 — <_/ r - ^ lj 4 j 0JJ-i jJJ^_«;i>j4j l:U-_._y 

^jjjjl jJ^Gjj-j ( j--Ljl5":jjlj4j jjUtjij'jOjJ j ^ljUajjj^ 
iJ»j J ^J'J /lj 6j -*dj i£j 6 jJ^.J^J ^JJ ‘j o^'jj *i 

v v 

v X* v 

,j|j^<U— j|IjlS Jjj<u*cj<u ^ J LJ LJ 1 j j J*<L«jajs JJj**j#j<4j <L j: J”AjaSJAj 

Y 

.ajûlT öJuA^jlj (^^Jj 

V • 


V ^ 

^l5^u/4oöj<iA djbjb J 4 5 ^SS- 3 

jLd «J MI ^bjjj 4 J JU c*J J J~-i ^bjL 

LLju^p) .ssL^jU ^ûlf.J.lîislS'jJ -0^«*) ^ Lti^~> 
JiiU.) CJ, IjjlS'AjU.^S-jî jU J >—«: JL'^ljj-f yŞj-i ■ö*->-*~i 

Jj J^ ^ J J> ’ 


ÛJT 


, _OgO ^ 

4j L e S'-.. J *» <J« f *» * J Ul ' :ii> ^‘ ,J ^ 

_, .j^^LS^b/ ^JM* ^ ^ b *“ U ^ U J ‘■O-iUç 

• u >* L^»j <* 

JiA jb J jbji-i i -U jLSLîLjL L^'bjjj uHb^J ^Lj.LIj 

*, djUbijl juî 7^ Löjja* ‘O^^'O^ i>L jj; \ 

>CH jUAjJl> ^7> -? o^Vlj 

(J JU<L_uö jAj C-Ç*iIjjfti jl5'4__U>*Uijj-< UbjLj J' jjj «j_Jj j»4j Ll‘ 
j<u Ij^ . ji/jjL^j^J 6 jU j^ ûoL^ îoLSL *i-JjL jijoj^j 
uLijjf j<L »jj 4 / ^^jLj aj (j^jj^ 1j5L<Lj*L j*u aJ U'-ujjlSLljjf 

V ^ 

. jASLUJ IjUjlfAj Ja/a 1 (jjLOjS'jL j ^^&AALaA 
-^ljöi jijj-J jLSL-CjjjL c56jdj Ly6j - L—*>4J uÖj<U ja/4? 

V 

4 J UL*JÛ4_Jj4j 4UAj‘ IjuSLjlf 4 J .CU-Ijjjj^ JLu jj-lo *\ö 4 j <^L_uijL 

Jj <j£jjj> ji J 6 jAj“»jL ^-j-jAÎ 4j U—4j 4jlj ÎCw bjj> jLAA (jijU>jlj> 

Sjê j6JCj j (_^6 jAj j»J 4_«/4j (_£jöj J^Cyj*L jLj LL djf jaS" .6 jljjfAj 

V 

J L^^ljU X j j jji\S o^Jj > ^jLj^-^Lo j4j J£—j (j L-S" dj l> L' 

L ÇbjbjA£ % %£Aj Aj j Sj^“^ ^J^J Î ^U y J frj^J 

V 

(j-jjlj*^ c5»jlj «6j4jçLftU ULcjjj j öjajIjScJ ^jb jj jIjj .'j' ‘(j^yLiL 
j £-Slj J cS^VdjJJ* L5 6i *J J ^iLuöjAA ^jCjjjL ^jJuA—jöjAj Jjjij-J 

.oIS'öjI^SLjL IjccJlj JaS^J ^y'Ljjf^' 

aS” .cç-US'ööIj Löjaj </Sau jL^j^ Werner Arber 0 , jAjjU j^Jb 
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ju j ( ^ jU r p v j > 



...... ^ UL - U ^ ^ ^ 

«*? ^ J oy ^ ^ 4 j ^ 

^ ^ 6 - U ***' > ûLfci*,, 

^ '& i *~ ^j^. J h ^ «&J ^ 

*•• uUJ oWtib ** ‘^ 1 ^ 4,-lj^ls ^ 

H JSJ4< ^ U ' °* ; '-l‘ u -li.j—., _ix. , <A> „ 


v -LS~^> tj^J 

• I^^JjAj^JUvöi 

jl—S'^jjli J *Xjjjj OajUûJ ^j^aJ 

o^j—L jL-i> tJ 'öj «Randomness - jj j -., :< .f -ucj^) ) 

V V 

d^jijjl—i» J^ ^ jliûjl—«b j4j ftij—J jl_jl;<lj 4jj_j .4jAj^sJuJiJ 

L(iiO J‘ u *‘■“^ ûWj c pl*^^j‘Oj ^yLf (((^jU/LwU J cs-dlj^Jtr 4 ^ 

tfjLfj* jUjf .LûjjAA <4jjj IJ-«lj4ijAj ^otjjf aJ jJiL J 4jjjLi-xf 

i-j 4j Jj-*-' ‘Ij-^i&Lji ja^ aj jlj4j4JO j ^yojj^ ^yijSLjLi a) j-jJj<o 


:<U4j 


jilj^Lj ^UjlSU ^j-ZjtSjb* 


v 

<d ^l_> 

.JjJj4i4jjjL 


JjLî jU ^jIu-jjJl-iL <u 4J ^LXjjSaj j*aj 

b« jU J**~£p j»Sj j^jy.jj*. ‘J$ j*~Sy J^j^ 

.b c yL5'<uJ<u*«ljt-f jL ajl> { Jjja£j*s J**+J± 

Lj^jUjL .jj_j jlj \**a*3 ^lji ‘L ^ 

•JJi jLf'LLûji 4j4j4Jjjj ^JJil^i'H 



i <- - ... «3 bj'-î oj“-î^y cr'kj - 

.j^^.jjj ^ jU ^ 

■>^}y}J s ‘ jiJ - ‘ ( ^ ljj ^ *■ tA ’ >) 

*j (jij.j.^j jU ^j- «*+* b 0,> - jJ ^ Jj > 

*, l*.j y^r**.j« **-..& .c^j» *ç;ijj-^ r*; c..ji;^— i ■ k -A~ s ş 
.^şji *ş>< Jçij^j ^-b -> '^’ 4 û^c-j*. ^*^ 

IjL^aXU 4; . -^ jji aJ (Y) Gerald Schroeder J^jo^-Jji -Ul^ 

jlSUa/tf JJA*& ja/aJ .Csdoi (r) «lj> (J«jlj^ cSJJJ» J (< cr : 'j l J > <j^'j)) 
bijj—au ^jL&ljjS* ( ^AjL5'ajbl^ aj jLS'4*/ < U8jaj> ajbjtu 
aS' ‘C™96J IjJlS'a^.jjjjb ^DijajJ djjaS' < _^L r -jS' Lcça Ijaû •sj^A^ajy 
j»djs>|j4i CJ _((oLS'» (Jjj ^djaJ a^Ojj a£ ‘V*’j^ •‘‘■ssH (j-cL 

aj ajl £auDjau d jjj a_j__^aj>a-o < u j»aj l_J «a.w_J uSL-Jj j> £*__& 4 j 

V 1 W ’ 

jj)LJ15*öjjj.2>j<*jAj L^l5*jl& Ixl jöjöXjj 

Aj jLjjjj*A& <ö jLjL§SLXj jLnJjöj^jLS* U ^£<L£Î j!j£s^j^mww j<^j — 

v 

A-oöJ—*jj öj^C-^JAj aJ aS* <jjjjj^5jöJ JLmj jj-JLo ^ ♦ - û j4*o 

•Ow*jjjöi j^ Im\jj^ö15^ 


<öjj^5Lb<U lS'jJ-J J N^VV Harold Morowitz - >Jjjj>> jijjl* 0) 

L^^j L?W>3 tfj>-~ijjJ L^ÖJ J&JjAdS u £*ij& Ij ^ 

• ÖJJ^ 

j cUjL J cljj-^i .Gerald Schroeder - jdjl-J^ -^U* (V) 

\^û JL- J öL^/s-^ CiJîLj aj ^MIT ^j-SLIj aJ 
.d jA _«Ud^J ^Djl *) #J U J4 d aSLSU .djU^-d^ 

(V')Science of God, \^y - The HiriH c ^**** ^ 

he Hidden Face of God, Y* ♦ V . 




v. 
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jl/M' ** .j.^ lMi . jU f J _ 

, ^ ‘* Jjrfj “ *>** «, J 

b J.j** ^lSjlj/ 

V V 

Jjj^ J<u "* *(^jj- 5 Jij ajLT) ao^, 6 Loaa 

JsjU (o^*^—-*lj ûjLJ/ ^lj^^ J<Uu ^juT4j 

•jr-jij*o J jir^u/^jAA 

V V 

JtUijdJb ^JAj-i^lûJiLl L yl5<L hi SLaj'iJ5 d^j<u ^jûjSjlSLoS :p44lol 

jlld j Jj^ a J‘H ur^JJJ j*^^ tyL-Ljlijjb (^A^Jaj duiî aJ laa ^5 
jj jjAl—vOûi j(—ii> ^ *( j *—J 4jOAJj^>4j |j_j!j S JUj ^yL^AjiiS" 
jL jljSjsJ-U j c yJj4_-i S jAj cSj^ L^^-dJ -jLlwO ^jJJLo* (ylT^jAJijSLslj 
j!j_xJ (^djj-^?^ *J-^ c^L^jlSLxft ‘jj^.^^dLjj jjjjL (i®jlj4^ 

^oj—i)L lSjj— i^j‘O ‘4 «ol—> S ûj S û jl—5 s jljL> SjS j S j— i j ti^J-ojj—5 

j{ jO S -l5jj S jAjLO j-LjA; LLXjL jlT S JjjjA (J-Ojj ijLjjOjjOrjlj 

^ * V 

A *♦! ♦ 

•(J-i>Hj 

(_^V j_XAAj ^^SLjSjL <<UISLaj j»Aj (JSJ-Ul^BjljJji jjj (jjft <o 

jU— jj: j J ~' | j oMjir-i ts' l! 04jlJaj ' -» | jt) ti ‘ u 

oU-j. JjljjA— jU—^ J jJJJ -^‘J ^'J* 5 Lî 

J i^jjj 1^«-,.^*» J c-^lj-^ U ‘JJJ 4 ^ f* JJ^ • 

■Cj~~i jjjj 
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•sjjj Science jjlij^ jj^o-o tri " r ^ 





Stanly Miller j 4 Uo ^ 

j jfu. ^ij.joj jis*~r *r .*d*£WjU '^v^t j4j ^ 
JlU L *£j*, <u U*î j*» JA; û^-Jj'i -J^l, 

^ .Lf *j oWj jLS’tflj^sj t ?*iW B S'**îj*» JlJutj*-, 


jiJ^J 

J J_SJ*£L J.j j-*L -lt-** 1 0^*«^-ijj-. »j*%jU 

î j 45*a-V.ji^ jJj^ejAj (^j jûj-J ^lj!J^*, 

,o^or Jfi-) /&*a tfj&b ^ ^ -J 

((Harold Urey - ^jj-j /jj^» ^Lu^U U^b 1 -^ J^ csJ/USç; ^ 
<jjjj Sfb 1i(JjO /j^ J 1 ^ ‘ ljj,1 iJ <jr > JJ J '\ Ju -‘H ^ Jjilj-i 
^Lsjli' jLL .jb W>^J O^J (j^jj-^> aJ jj^ 

^LLLj7 sjj4* ^L'i L" .SjLjLy IjJj cJjl û *** (/j^ (ijb^ ^ 

.( ^ :*jiu) sjAjISOj ^jili* j<*j /j 








, .yjrJj) J*“^ U&O ir—J lt— 1 J*C 

. I! ajLi" u-ijî -- OjaijM yji jilj> ji 

jvÇ>ti j*i cr^- J jL^êjOjji j*4j 

X oiJ d Cy^^Jji (^AJL^Xj tfiS 4j <^<ULw>Aj 4-jj7 jAj 

pŞ-^JJ* Jj^ij^ *i vJ -£ î > j J^ 9 ' î (jlj ê J 9 - u ij J-i «i 

JLj j4_->4j LU_Xj (J'4j45Udj AjftjAJijSUL; j»4j LJoli jLjlj jLjUlj 

^SsJUj L^-0*0 j j^JLUj 

6/ ^ljsJUJj ^Lîlj 0) «Jonathan Wells-jlj jLUj>» 

J jjUJJj ^Lw'jU .ejiij^^jj (JaS”<U jjliL4j j li AjSjAj'JjSLîIj 

p>ij^ ^J** >fej * 6 -? j:i & lcons of Evo,ution LJ (j ^ 

(< j—LjO jUjJ^j j® j>4j(j ^.Carnegie jl?>L j Ij^ 

^ j UjCaSUaj n.* J* îftjjJ— jIj4«UjIJ I Jj> 4.7._ o ,; U c j- : b>-'— v,aL 4 J 

#» ♦* ** *■ V 

il.Lxfj^ IJi-j^oj^JijSLSlj <d j*Lwo jLT jJaSU: jaj c4U. L mwj 

.CÇjjjJlj IjjLîO j4w 4J jlj (j4jLiUjL ^jjL” 


jljjw-j ,#j#ijiLj^ Science c~Jlj ^jLsjf 0JU L#jj^ 

jLS'oUJ.jij ^sjHJ*) o^> *i •J LS > j 1 -^ J“- ;iJ 

jj •o î| j»v^J i *< rf'j •>'> jJt< 

* V 

»sj l#>*%</ ^ 




-jUi*-.*, Jlj.JJtl 4 rfljHf* " U ^ ^ ûUl5 * 01 

«ilxi44jjjojlî J aSLL'aj j 4j.aa IjjLjwÇ-jU #j4Xj>iy J Ldjj 

,j|^^ jwljU c? j'Jj‘ J --’ e j < H (j^L^ 


^şo 



- - v JJji 

^jjSjU j ûjjj'S' , Jir 

J»S4J f *s jA- J^ ^ 4j4i ^ •-» L ‘ j 

rfJi UL-, j -J 3 ^ u *- s > , -» 4j •‘' J - L ~*o^ 

,C~i/lj j Jdjlj»»j û'ij j-^* 4 * -* - ,Ji (“ b ‘ 

.jlSLusJ^j a^Ij^aî i< Crt ‘J^J 4 - ^ 


•j 


4 j vy aJ *ci^ r ^ <& öJuj^ 


^ < ()) jjj-> Al— Ij J V> jl—iL ^ ^ <C4 Jj45^o 
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.CwI^Cj^ (jAy U-'^ \j>S AI+jj jJ aJ jlj 

v v 

^L^-uîjJ 4^-ixS* ^J j*<îU ^jl—3 J—jLiL 

lS'L r *U4j idJ'^-iJ*^ öjAj jJ 4^--jjjiL> ^öj^j ^jLj^L^ I Jjli*^..i_ujjL 

<4jIj^-^ M^lj öj^j^^*^Ij j 6 ^^j Lll , ,.. ö^ j4 j ^^o^Lo (j^iLl^j 

!jLj ^tjLw^A-$$j4£ ^jljJfiUjA-*^ jA-mj4J CUXj ^OsJ^j CUXj4ja5^1j öjdj ^LIj 


^15û^^jjjdj4j j^jUcp 3 ^bj ^dSdjjda ûjb-V 

The Great Tree of Life and Fossil Record 

iftjLjtS' (^s-^jjlû <J<CJj «jlS'sjj> ^ <Jd>.6j)) \XiJ&4j*?S J jUj\s 
aJ j cuŞj.) aîU. ci'L; j^JlJjJ joSt-Soj^ >iû 

ûL^JiJJ 9 J 6 ÛAi r AJ •jljSj4j__4j j__, J^ jL _* ^A&Xl 


jJ-LijtS W_,u<d 
lj :Aj -^ lSjL JJ 4 


****** J*5 ^Ij-i er^v^ ( ' } 

4 lsL— 4jJ j<Lfc , J_U.dj SjJ jJ’ jj~L 

.Levo <la> j Dextro 



Ijju/ ja JtJ -i tJ L> 

‘U'L^l *, Uj ■ ( >l-S’ tJJ s fJ ljj> 

• ( Y • O ^w . 1 ) ö ^ 
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OiJj'' 5 ‘ûkj # j' a 
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. jl i4*Aj> “-~* *j' 4 r^ <j~ s 

jU o j>j ~> ^ ,jj^ir *j ..j^jjj-î 1 J - !ls ’*-’-« i J-s*i 

DjA— ^ | ♦ . ♦ ^ ft 

^ ii^uW L JA) ^ f J 

', . (i r.jjjj) ^'*-î u .J * 3 * 5 ‘ Jljj5 J ^*^ u ^‘j “ j * 

, Sj Li ^jjj ^ ^ ^ ^ 

^jjb -jjlj^ wufc ^ J fl 

.^-.JJ*? .UISW-Î** tf»" J j;, - ,u ‘ i * a * î csiJLiu *■* ‘^ 1 * 
„jj 4j ^ ^i.j*: yi«-4S ‘ ols > ‘ c4iU * J U -» J » VJS’ 

*u .olS'»a!I j5L41î lULî ^djJj jb^blj*^ j ûJjSta 

.fij^jSjjjjJ jLSL-iiU (jluulj 

V 

V 

IjLlS'fijjOj^ ^jL-jî *î Is—«î 

j^fifi fijA^ JAjAiJj jA5 I-UC_Jj aJ .(jj-* jij^ JJ^ JJJ^-) 
J fijAi^L^J joJÎlî J*J^ d ^15*41) <uL c5LjL .cJj^fii 

^jLoj; jJL\ .c^fij^’i/^ ^ jLc-auj^ ^ej«uc.J/ ^ 

j!^^Ajfij^^.jfijfi-Ujj (_/«uj/ tjöj^ j*-*J jL'sjjfiijAj.u 

. jl_j|jl! UlJjaS'#J jj—>j«b j jlJ'aj tj-ij^jjj (jbj^ ^5” .C/j«*i”»ijfii 

v 

oW^Lj <J*J**LJJ d 

.ol5^ jLdj4J^5^ <0 

V 

jLjfi jljjj-iijAfi*^ /Llîlj LLjIS’ .Ijujjj fijj/ (/a^_J3jjj-jA*- 
J fijlj-ujjj Ij-^IS’ (J>L> AÎ jj«U (jJö-LJj j (J-S'jufij«uJ«u“ .fijj^-l/L. 

v 

J>— aj-U* »i•) Ot-S - *-. j *j*jl e f •j.j.J-Jijjijjj.j** J»’ 

.jIj) tf.j^ijl* tf .j*s JU* *) *.^ | i4 i. j4 * f *J (j-y*'* 1 

jUj ‘^- ,J J ‘ Wj U*jlj^i« JC..J** *J .^jjlj 

“^** ^ >j* ‘(^j.-mj ^u- f *** Jij*î */) *» 
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tr** J Jij ja_J . tJ> j/ Jt _, 

•tSvT^ <_jjlS"Ojjj|«Xj4j JjöjajLf 

V 

* ,jU.U .AJ*jl5 e^* 5 j-i ûUyljj^- ^j/Lu - jIj*î j_, 

•.UJ j <jjj t4 lj <JJ‘j J‘ L —'*i 1 =—i** *S" .û-i«J»J *îU)aî j *) U^ 3j Uj 

•LrdjOj^ 0 

j ^LS'4S'j-U> j t/-* - '- 4 olr-î^ <J-^ 6 jL «4jjj*j jj ,jiSduS 6 j\Sid>j 

jLi j\J djt> ^dS «^LJejb bjU 4 ) jLclS'^SLbe Ijjjj-Jöi 

V 

J-^'S! ‘LrS^jLSU 6 IJAjLJI^^mami ^jJj 4 J jliJU*/L'4A 

V 

jlj^a jlS'4**-** c£ejj-Cjb> ^ljJ^j <jj^> dj IjjLS'aiUj öjjêj J j4j> 
^JljSjL (j4JS«j4j 4j öj4jj4j 4J .j6iöJ_*j (_£4—j/L^Jfcj JjS 6ij6j 1 j4^4Sj4j jLj 


• 6«)jj4—j jlS*4»«.«$'ejL^—oj J jL5* 4mj L jlj-i 


LJ jjj"-- 1 jj 4 J |jLo4jöij4jb (j6i4**i t^jjj 4 J 4^* «4j4J6 (JLL>jLj4j ^^jS'j j+> 

The Duck-Billed — jj\j*<S jJei ^^^-cjL)) (jjej^jLS' uScjLS' *ojl Jjjjj 
sûdj bejLu^i 4 J öjIjlJL/ j»4j .ej4j|jjjj ejJbljeJuJuj j4j^4j «Platypus 

^jjLS'e jj^lXj 4j jU j 4j4A Jjjj^ jl5'ejl«U4jj j$bj j CJj si tiuSLîJjj^j' 

- eje jdSjS j CwSejb ^SLUfc jLS' <S j —ê> <«^ej JjU-sjLS' <jL» 44 4Î <obej 

4S* «4j4jb IJl-JLS'44»u4j jlj-Ç^J ei j4j ( jl ; uLS'e«\JL t£öjX**ijU ‘4 j 4A ^CIoaca 

.CJjS’eijejiJ tS^Jj^ Ljlî 4 J j.j^4j4>s jj 

*i tJ u jA j /_*_**» *. j»ji< /L^V o«j; 4 / u| j tX <j 

v 

ûUUîli JlJ*» ilS'iuJI jjX-JÎ ^»J4Î lî .j^ ■•> U “ ) 

• V 




<^|o 0> 


& 


Aj (Armadillo - 0> jL.>*ujl—î j) t r ,A î—*' J — ^J^ ^ *<jl—» 
^jl-O^U aT , jlj^lj-i ö^jl-*-*^ ö>*dj*— ^AiJ^ 

•% 

<UJ8jAJw-uI jf djj-OjAjAj j rijlIjDJ^'j-i j*Aj sj4Ja5'd-L-Jdj ö^ 4 *—^Xfo^ 

öW> *J*d <jl> •odr-il' 5 JJ-y*J ^d (ö^>^L~~L) O^'UjJÛj^ 

*T 

v / 

•jd ö'j*J>H li^^dj^ *d!> Ij^ ‘OjdjiDJ ‘‘i'dJdjt 

♦ » 

V 

SjDjdJXjj jljXj ^JJSjjAj (j^sL j (Jjb J<L OlS'si. t .-UjXj j^LvSjA-* 

V 

ci-Ll—rijlLlj Jdj | } O Çjj <0 Ijwjslji <jL*^L* j»J .OlisJjLlJ jli‘L>L> 

DjsjsJ_Jjj ^Sjl—sjs (^siil—« Aj OsjLd—M, ^ljDO Lj JJ : |j 

J-i l» 4* jjj jL5LO ^ 4J ,O_«/8ij<0djLk.Di <jl-i'sjj>j| J j> 
jO;> *jLJl> ^JJsjdAş ^Jij^LjLi j-s jjLi' d j jj^ j^ j4j ^jaj .CJ/ 4 J 

•ltT O^dJjLO ,j4^djj4«s Jjj ^ ^(j 

V 

Archaeopteryx jJJ j4j4j-V 

J LS '“j>r A*J cb~^ i>jjb Jjj a! ju. jj; 

r‘ llU- " Jl- -J (ûjf jL Wj) uJ^sy^U 

V 

* -* S '*-> O^SCij. Jt44iAi l iej L« J .J.J.JÛJ 

^iŞjAÎ'.i ^ .<;« jjj* J-.lS'iSjii tJaj^ijL j .j|IjSjjls jjjj Lj*< 


^ -• r '* J ‘ *> ** •*jUl 5« ^jjo-j. - , ,._ <•. ,((„1 

<j^j.j) •> J --L»> rf> VJÎ >tj ^ irf . tJ bjJ1< 






* o|c> 


.(1: 


p. V Ji 

Ö Wij —. 


® Jj4A -î cyLJ'^JU 

f tr 5 ^) <-*» ^JoSLoi 

I^jU^/Lîj jUdJ ^La> cjl ,. . 

^ ^ ~ -> J-d^ J^ 

*J jjj-^û^ f 45 ^ e -*‘ u -oJb <j j L5' aJ jLSb_o , .u . . v 

" v Û^-W9J «jeieJO^<U 

JJj’ iftjP ^amJaS t^oj jh^ .».» 7 

J ‘o'joaL^ jcj ij^j^ 

<|SLL£*'J 4j Ij^b' J .( , v A - t .1 £ v . ., 

j\J> *~~*K - JJi o~r ~lj oLj5^) ^| Jj0 oU oir 

J J4; UL 

’•* 4 M Y 

.iJl •*>*;*— J4jjr~> *, oL—SL^i^b 

. 0) Ub ö^»jj>tju; 


j~^jL5 ^jj-jJj'O.o j-j t 5* i *j*j* J C v js jAj ' j ijr j^ jeJ J_, (v) 
Ja/L jli'ejjjij^j^ ^ej<o.LO> ^ei> aj .^^ei Usjdj ^ju jL*o J<LM( 
a 5U\ jL&j ^ jAj a5Lj_> !<Ue>LjL olisi ^LOaj <j~*Jjj jej<0 


—SOwi v 5'<Ujj jlji<o <jl—5”ejjjj<uO" ejlijjj >1_S'ejl tf i> 

<jî-"'-! J <_/" s 4-J ‘L'*> — >* w J jj OaJ<U ,Ojj<L ei LaS'aJ.oL ^jjj l.t 
(Sjtj -—j j<0-j AjlS'eijLS' (^jj^O ^jjIS”<0ijS'L j j j ej«Ljlj^jJ jSJaj ,olS*Lö■ j 

Ixj'LjLj ^jjlS'ejljjjlS' jjj»AA dj <Le<LÎ jj> lS' ejj<LA •jLS’<tSU<0 jj ^ejAjjJuji- 


V 

IjJLXl 4,—u> LLjL> l^ *c5&J^ 4 *wJL>^«j 4-û 4j j ^—o j—.# oj 

^L*jljL> J*L *£ 4j i4j<Ub lûjl—*J ^^1 — Mn X^ J (JJ ^)lj-0<ij 

C5^> « LwO 15*6 JlJöj Lî <Lu jLöi Ll)^ t£>>Lj c^^jLj 

jLM><*J ÖiJ-T £)L>4-«4 j jLiLj-J*jUö^ *Jj *jLj ^jjlj^ 

^ AjLjOL^^JL^ O-îjJotalj ‘Cri 

^ jljL> ^L5 % J J'jLö^ öjL-u iOLLj^^u-^ûi jL^L^L 

I y ^ 

tfj^-^ejL jljjJ' JTl _S” J jej<o .(“^‘^‘Oli jljl—«i >J_Hy*^—. 





£- 

>-C 

& 


Ernst Haeckel JS^ ^jd^, 

.clSjU .jj-Ş ^ b - 1 ** «=—Jlj 

e (J Aj j**) -jj-i jlj« ^ ^" J 

if*S>jj<Lr* cr-^A j-i jLS ’‘^‘' < 0ijJf ' 5S * 4( ‘^ 1 -^ 0-Ojl. 

| 4 «—Jtj f J j—ijjl 5 f ^*i •iri‘ >- ;, j *J (JCljeJ 

j*jii i-J JjS >b s >j ur^r* 'J? ** tsb^ *dji ‘Jji^ljj^ 

V 

ej.jeJ—L p j ^Jjjjj—f “4 Oijl;<—- ^l— S'ijA-ij^ J"-*) tSj'— jilj 

^) oULij ^LS-J-uj/ tSjLSi* Lejj*e j jlS'ijj.jljj. 

• ( i — j*^CL> 

V 

Ju-JLa&Uj J—£Lj> j j—JJjta iijj J Jjj— s J (j*'—J 

V 

ui" ö j <*jjj—oj j^) jJ jUa^ jaSLLja^ 

jj_;4Jb ja ^a) j—X £<*j 4ja£Jaj jL—.IhîUAj <ajAA L(jL5^öjbûj^j 

^jLLHjjS ui* ^juJLa^Ij jL.^j^j oLJ" jL .Lîb jw«ujLfc (j—^ a)a>öj 

jLJaJ ji^ûjdjoJJjj ^jJj tfUyûj4j LT<L-Lj3 a) AjtfJtfOjjS* jA& 

jAj IjuJjjO-^jji ^jl—T aJ aJajjjL 4j—7 ^AjLjI j Aj .COi^ I AO-uJjU 

^ojj-jjaOi Ijl-o Ijoijju aJ j~j a^ iCOo^ jac; bAîUUjS 

V V 

4j^J<Uwejdj (ta^^UlJb jUaJ i j 5-L jljJlJlLe jLaJ) Wj 

.OjAjli'si 

'-ta J 'jj J '-^ Aj (^Lej<u*( aj «4jjjU jj 1( Jjyi ju^AjjAjJ 

4j*L* tajflji J^^LjS U jUL «(4 j 4A jlj^ej-lij) *U-£> 


^4-JsjU j*— Jj^u ^jjiu c^ujjj c? j*l5'<c f jjlij3_w sjlJsjL* 






J ^iAji^ jj^ 4, j 

& *'** a, -j^- UjJ 

• C 'L^' j .J 4 J 

^ Jj; J jLf W ‘ J,i/ ‘^V ö^—JS tf 4,-Wj^ J4Î 

‘ V ipyfi» «V«M- tt/ ûU4jS , 

rf** 5 * jt- «jf o^.jj*? 41 0^4, JfB 

Jh ^jjL-iy JJ,«iKs»» 4jf« jUj4j ^aju&l OAj . u<u . n^jlj.jy 

^ 4, 4iL-i4^L f 4j 4ijJj ^îljj ^ I JU4S-4i4jf4Sj.lL * 

ji_r.j>rj>iji* >j.j.j ij ^*)^jj_r u — (jijf4î4AL.) ^i/ j_j ji 

(^L jT4 j4j*^ j / ^r * ♦ ji^ • i 

** ^ ~ - i J Jj -o «öj4j| jU 

• (i:ö ^ f**^ ^) ^->,0 oU^ ( ylS' 6j l/ J Uj; 

Homology ^ûjjbj-o 

J5J4U-1L cs^—U (JAUj aJ 4 J<Uj jjiLî jJÛA-^i j 4 j ^ <Y.rr<r 

tr^v^ ti iiJ L;!jjS' j4j j*f*0 jL«AA aS' .ccJUj jlS'iJ.u.u 


uia/«>1—,i i—; J-SUu .ij-i'iû jLjjjAj ^a__û^jL AjUjoju_oj jdj (\) 

V 

S4jIj 4J *vjLxil9 ^Î4> j4j li" 

0 JJ>Öjji* <LpLÎjS j j&J^jj-j j 4 j 4 j| ji" îöijl^j 
^J^öidJjO I ,X . T ..t j l. ■ . . ^ j j j>.^XJ 45 * ^-- — J/Aj\ j 4 j * Oj J N j'j y \ 

• ö J ^ Ajj jiMi>u J J J ^ 

-fj ^J ^jijL-iLîljjS" 4 j^L»j j ^öjj^ j u«*j— 4 ^ 

V 

.olSLo^ jj^ IjjLjIjIj^ jiLj ^jj^Ll! L <^jj^ 

^“Hjj—S' <_,_&! ;jS jl odji ui' jLjij.C —iuSoLj jLSo —£aj 

.jj ^jSLjijiJJUj jlj ‘V4; ; - >> J uiJ^ Lf^iJ 4 J*' u ij 





oy? joj^jy. 


J J1—; <^JJ—^ ^ ^ 

_ I * I tvj, jUj aJ d Sijjj . 0 //^ 

cc£Jl 5L ljsjy» J Jj 3 J • f ^ v ^<4, 


.(t: 


'j-y^ 




i dg 


> „WU) **? /j* f* 1 OJ ^ J ^ “*■>*< 

,j,jil ‘J,j) <u~-l**J 1 * / JL " ur‘-*j''-£ y •^’»jW*j 4 Ui^ 

Common Design ^jl* >-* ( <i* Jj - M 

JJsj^*. J>j Jhj* j" J 1 ^-^ ^ ‘*J«L<? 

j_, ( c jl»- o 15 '<~~-‘J‘H *-f»j) •»JX-^‘H l i U»J~i 0 *îi L ' J > 0 ^ 

» «Common Ancestor - j Jj(<4 

V 

jljêjdJ 4 jl 4 * <jiJ/^LJ c 5 jL5'oj4' J/**® (jojAjJjljai' OAîlîtf 

Ijux; >Ljf «04 jUo.j^ >^jL ^>4 4 aj>l >4 jL Jj 

t^JJ-i^ J 4 ^^ j»oijLfl» <jftjöJ-Jj Jji j)j-4 (jiJJJ-^S^L t^JJH 4 * “S4 

>”*^L> aj aTa^IjJaj JaS'aJ ^ojÇCjU j IjJLSLxS'aj aJ ((ojL jjj ^oljjjj)) 

V 

< gj ^mJ J} JL .IjJlj (Jjtd 

(jijij**— j-i V»--L j »Ljj-o jlj-4 jliLjCXfcWj ^ 

lj“U (J^JH ÖJ^^SL-J 1 jLjo jljjA^AÎ 4J1 ***jjXj AjIjaS' <6jAUjj 45U /ajjL 

V 

^ ai' «#jL£f04j Oj^ (jdj-f t£&\jS / j_j (JAJ|jLi 'jjj A&j-^L j4j 

(JêjAj <_5*Sj <<UjJJ--»(5L) ^AÎ Ljb -&->!>* (J/j L^.-J >L5 'a5'*^1> 4&J— 
i>L <Ljjo Ja^Jaa >i/jjjsjb ^aJjL AXjjaTsi *>Js: jL$L^ 
IÎ4îUî ^ (^öjAîi/LSLr 4 -dL jL> (/Laj J y 



<> 3 <UJO-iSoj -1 

I >*-■* * i>****Jj'» tf »J*î»A^ ,, ^ 

I ^ ^ JJ» *J*«*J*< <^*IS- .uLS-^j^ 

• (V «6 ^ wi) b^jA*J0$ 


9 

r' '-* 






(Y :»jSA) 

ö jA^öJ^jj ö^Xj jjJ jA+jj4j ö^‘&?iy > 


^ <jJL- <j*i”»JJ_»_?**** ,4jLS*<CjjjJ (j-Jj^*/ ^ <_^J-r* 

•*j«JjAfM L_ê‘ Jii JL, jjJL jj Jj <j *£J “J^jji 5 bJjJ'j 

.CwA v/jjwJJ 4J c-ijj- tSJjjî 5 If^jj* ii ‘-^ | 5 J A “ J^ 
jj-. jji J (ÛjiJ <U Ul» >jy i*j*— Lj^.*i L»jiU 

J öj- <Cjlj/ j/*J ^jT.J.JJ*/ »jlj J J»J*i ^J **-* 5 J ty^^JJ 5 

“Hj Llî ,ûL.j |J_> cLj*-. .<jj^j*» J J*— c^^'JJJ 1 





j SJJ j ^jUb J*M a^ u !iJ tf^<t«s-s *) ^ 

.(i :«j^) ^ WVjj** cs&hAjT 



ijL—lj tr-iiS'jl^î j!>* National Geographic ^jUjf jU5ojU 

‘U/ *î ‘jbjJi c5^"SUj-Jij4j^ ^— l > t ,Yj O^L-ûAJL; jd_*U 

,jV - ,rf “ jlr * l V ^ 1 -’ 47 rflj* •û-iŞL rfibWS 

jIjU- j \ j * -tf-^jlSJ j 1 * 



■o 



ÛJ». jejAÎj^, C|C> 


^ 43 ^ ‘°^ *M, ^ ^s ûL ,,/* 

^ jW^ ,xS ^ J <<>rf 

Jta ^J A - 4 - U ^ «ÎJ>H .tfşU~« M O^A^ejA. ^bjjj ai' 

jaî L 4 J^ 'J—Î^aJ) jLLaS-a>L 6J aS' ^LSLaJjj^ 


JV 
t> 


i6t ^ ** 4C ^° öj^jj^ jêj aj (»j^ )j_jjUaJ 

jî 4 ‘V ' * # jULv ‘V ^ 0 * ^ 6 * -/'ji ‘(^jJUL cs^- 4 - ^ AJUTaj) 

>j 


cs^--^ 0 ^ .jLejA^A.JjAS' jAÎ <U_,a/ o jS'êjU ^ \ . ♦ öj Aj 

• c 4 j^«ii>‘U <jjASLjjAj NVû ♦ 

J ijj ^aLsAI-Lj U^^'j ^i>° LS^'jjJiAjA-i^i t^-jlj ejA_jjLJiAj 

^(5'îjjiij‘OAj ^Ai" (^OjLj .AjAJi ^aS" ^AJUo jAS" ^Aj .AjAjji'jJ 

^îjAjij-Sjêj J jJjL**(A> jIjIjaJ lUli'sUUl^jiAj j ^^X^ejAj j| jIj'aJ Ojy> 

^jaJ L #j-L l5'j>SJ (_gSLwJ <L”Aj (^OjAC jji ejAj jAjaJ .6 jLLLj jJjAjjejAj 

.cJjjSj Ai'jjjL^ jl5"o^jj cJjS^ 

..^>-û S 4j^b 

V 

4$* «Ju4 j ^4j ^jSsCw<4 Ss£Lû4j 

V 

Lt-LaS' j jj-OjSjj jLJlS'ALj aJ jLjljeJ-oj ur 5LS'AJwi' jS^jjjj\i 

V 

V 

^ ‘JaS'«Û j—i j(-i s jL (j'ji^—‘H L^ijij j) f'j 1 ^ (jr-^^ L^J^i 

(j^A_*jejAj Aj jL>Jê ijLj (^êjAj JaS'aJ .jÇ—lJ iAjjiljAjjjAj ,JjLjlj jLjJ-«A£ 

V v 

V 

‘LjAjJj jLoAJ^AA J ^j^ jL ^jAjjAj aJLwJAjL ^Aj6jXL Aj ^Aa <AjAA 

> jjCjjjû ^e jaj jLL . jjjiAft IaajLLLLL j a^Ja ^ aî jLa) aT 

.jU£i> 

^Öaj |»aJ jjj c5 5L_Laj IaL«L aJ ojacaS' acJLjji jJ u&A ' a# js* 

L^jCLji J 5jJ * Ai'jjLAfc jLA_^#jAa <jj>-^ ^ LL-La# AJaJjj—j 



d 


_ 4 Molecular Biology j»yS ^ * ‘^U/ 

L ,>.• iWtf ^ *•*« .^, 

jjJ\_jj-> j ^-0*»^ * Jij CJ ' ,J “ J ~ ! -’ < J i -~ l j 

,j^.^JJJ I*JJÎ>»I* J ^ SJJA * ^ * J,ji4S ** 


4 J«, 5 o<uo.>Lo ^UIsî S 9 j^ 4 J ^rBLjc^Jj wJ*» 9<5 : ? »jt*>. 

O^ Lr^ 4 ^ 

._Jbjjj Aj OojIj-*— ^Lf<uU»jjl.> ^ ^ 

^ v 

ja5UL-j 4^ ^ljsJLUj ^/^jLjj -L*> L-p .sj^Ji^Li jLx<u,sj4j 

U <J s jAj j ii &-tj J ^ j^ ^ j^^- ^ Jj'^ ^ ‘jd^LLL 

<jA>La^^ö^ jLJ^^Ij 


j Aj 


* - 


lAs-4 J ö J^ U* 


.Ol5sJ Jj jLo^Lö ^ 4j CUjlj <J4 jL! y 






JÛJ4J Jjj 




c .. 9 ^ 


l$ 3 û J 4J 


: û*sjlw 3 JIS 4 ] 

^•Li >i Cr*~*2 <JjU .*~j.j*;Lf ^Lj 
^ J r 0 ’ ••j*îLi« JJJ i i ) oUj.jis’ j 0 u. 

j j \ n j jijijj. js . v _^ t ^ 

«"*** “jjC&UL Jrj~i J «j •öjj.-i^su ^jî \ i \ 

*-*»} ^ ja) jAjh 

•" ^ ♦ Ajlf 4 i ^(S',UJL-«A J 

W *♦ ♦♦ *• 

V 

(J'LJ ^Ji^jj^ u5”'JjljJaA ^jS*aa> (ssi^.) jJê jjaS" a^aJ (jia/ 

( j“J < ^ v ’rf J (^jlj^J^ **J*S <AjAJ> ^ * JA J lXiS'aj J AS^ujZj (fJj&AJb 

CvUjJ tJjfjL» aS"6j9js«A*jj A^uj jfJ^j j jfJ***' (_ Ç^j^S AjA.1rtj 

v v ^ 

Lb ttS*l> ^5" <Oljj Aj A^jj lî <d^4jl^j 4j£0j J 

v 

•OLj JöjAj j Ol5o I^a5"öj1jAjIj 

j\çjLi n j\S aSaJaS i J>Sj\j^A& ^fjf jZL (lijjijjfj </** aJ) jX*1Sj UûjjA^ 
^jSsjSjaS jAJb Jj j . J ~ » JJ^ (^sjAjf A-Sn^X) J-J ^j-J <j‘ 6 j**dJjl i ^ tC—>jSi 

'JJJ^yP^ (jfS'Jji: 

v v 

J-jjjjJS .tjjjJLS.jL jjj *f.-—f .*LjjjjiS 4j o.jti-. urtjii 
ö-ji/j-j. ^jLS *l i#*S*S>J .c-î/Uj* *ULf j *J.u_L ^ij-tf 


»(A-Cuj 4J4 j*l/ j) ,/ûJJJ <>kj ^ Vij 4 * (O^'o 15 ' 

jjlijj ^ 0j *) jS^ ( jC.jj j 1 .j«:WSL.,^ij tS*»/ Jj J 





lolfoJC-jjû ojHj^ (JJ-—5” 


” 7’ V ^ 4 

JjujU/ ^ ^^ ^ ^ ,0bM ^ * 


IjJUjdi 4j ^yi^JS^JCUl -Y 
^l5ûjûj4Uju4£> <0 ^JjS^jûJjdUi 

A,< fJfJ A r 2 ^ ^IjJaajci—* <j*f 9i •J* 5 <^<u-i45Ll 

a5jj> «CUJ jLlî <_ s 5LjlS' - û- 5 ^^ “ cPj&ii “ - 0r«) 

(jijJ<0 J_j (<UjJ_ f;êJ Lfî*J aS <CJjföJjjA— jlj^ 4 j IûjöJS-Uj j 4 J ^dS ajjj 

v 

c? jLfjCl> <^1jjf <_jçjj> öjajaSLj L (öjjûjf jLöjAj*^ jli<u*i jjjjîi 

V V V V 

j cuç i) oLjjfjjûjAA j_> I!L ^Jj <uiL .oj4Ja5L_u; Luj <j5Ljl> jj cuu 

(j*j*% 6 J 6i ) Cxrçoj 6 * ** öjIj—U . jjjjl^5Lj oLs<u<*J (jl> 

.Ectoderm 

V tf 

4-ajjîLj <U OojLd—o, Jjj—i j ûj^j—î <_/<»-.»j<Ujjjj_J ^Iju-oUJAj' 

j «*j^5Lj jljjjJ <jAjLU 4*.jUwjfjU jAj j aJL-*4jb 0 j4$LLj4- 

öjj_^ J4J <^Jja> J ^45 LjU, jLojf <jj^^ ^ (4i o IjlJLîU> 

^Lö$> 

ÎAjbiööj 4 J ^jU^jSj^jcLaJ-f 

v . .. V V 

oJtl >3 4 ) 0Wj |j ;^V|V b . 

O-V^U'^t-alJ jXûjjlS <J ^jj^jûJj^od 

c£45Lja, (^Ljoj jLî ^ < ? .. 

j j'-» <j--a^ tt j j 5 (jaûjjji j4_-«aJ fjjjja) 


-* j*xLy 4J UL> 

• * *>jj* *»Ab 


* s *'j*S' J.U T.. ^ jjj3 *<<') 




• \JLj \ ♦ y 



. s»ji J -c 

jj-b** •^•*-’ ljL: « i -' li *'?» ..jl/, ,, t ^ ^ '***’ iWjJi 
. î. -.. JJ ^ ^U: 


^ - v “ CiK , 

> S î. 4 “ ^-1 ^ 

IJO? ^ ‘f* JJ U * J - J ‘As-Î.jjJ *) ^ ( - . 

.. î*.Lf .J . Jl ^L.j: ..I f. . , ' ’ >jiJ f 45 


- t i , ^ ^ ö j >4 j 

*- ^ f " «<** ^ ^ ^ 

•0^^jijl>c^ Oj jUb ji i-i . 

J>^u)uUj4î .^b^bk 


jlJ aJ j^ w5n_ ■ 'x jLi aS”< oL___li îL 


V 

^jjj— ts-Jljy (\) 

->' JA * aJ ^ j 6^ jUj_L ijl^* ,oii’*jo*i-»A 

i/ojjji ^jijLi-UdJ ^^5—*4 j<U .(j-şsijsi iiai'Ljij JjLSJaJ jJu 

V ■* * 

jl/JljjS *£ <>j*Z^j\Jj% ^J jLLiU j jlj J&i+i* 
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:*;ljA) .jU>-*; fcl; 
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V J 

LTajî) ^ ^aS ^Lj^ L^4Î 3 l£^ îJL^* jL— 

*«>42-iJ Ijui; j jdJiJ jb 

jL £djjj*?* 4 j fjjHi « . tJj jijlj-> <Sij « ^Sbjb — 
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^JjA* J ^bP- ^ J ^ ^ 

Myguard *J ^lj^t, j *»—b<* * ^ ‘ W 

5jj> ^ ÎU/IS'U 
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*, M ^> >»J>4-^ >WJ *f ‘Oj<“ * ;U ->, j J*« J*s 

.ûjûjI j> vZjsSn j co^^i cwljJu 
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f *î li.j-iJ aîljaS' -ob. S jjj |J>- >Uj ^jjj_ 

•öjöjLjJ jlj£ ^OÎOjjAj (JijajlicUjj s^jjJ^^ULo 
ÖLr^iJ 6 J ^JJ-^ Ai (Jj>^Lo <y»/ /Ij (^jjj- j/aj £ 
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dj4öj5* ‘((J^Lr* L^JJJ j) Ljj-Ö J jLj J OJJ^J^ 4j*I jLjJ 

V 

bjjîLb aJ jLjI^^uo^öj Cw^Jlj aJloljöJOj j (jiLj^ ^S^Lj^j 

d5* ‘(Jöj4j öjLLylj Cw-uIj 45" 4 IJ 4^-^j-J 4 jLö4j •öj4J0jj»^J 

.ö j 4 jLIjJ j jX^J jl jJ (^öjöjö^ 4 jj 4 ^ö^ (jL^jjj 


..c^ 3 <Lj£> £)<Uo^>- 

V 

oL*4if 4j tcJj-SL ^L jj^ 4 J (jXojjb ^Jj^öj^j (Jjj^jaj 

i4jöj4j jLwJLwööjj^ *4L»4jjL ^4>4I-j ^jjj-j 4^ j oljöjöJ-Ijj ^JjA^jûj^j 
‘OL 5jL *(J—^»j^j4j 4jJj4wJÖ j4j j»4j (J—’LjJJ 4 ) ( 3 7*^ iUöj4^ j Oj4$Ljj 

V 

•UjJi jX4jL Iö4jLjL ji jji j<W4j (jLwJjjl^ ^j4j4-vöj4j J Ij 15LL4ftj4j 
J 045"ö^ o-^4—wö j4j ^-Jlijjj 4J (jlj—5Lî 4 j1j*5 L JlÇ j 5"4^4A ^4jIj4j 

4^ 4jLö4j *4j4fc L>4 j (JLjûj4jjJ j4fc j-J j>4jj4**j <j*jL$-04j 4j jLj ö jL 
<yX4^öj4j ^LIj-cJL 4 -oöjj^ ^^jUwLji tyçj** ‘O ^jlj^L <<o^4*î-^^4j)> 





îol oy? 



-J JŞ?***j** J &J&-J Oj'lik r^ ‘o^»UiiAj öx^ 
*i J-LJ J J 6 J^J-i ‘Lr^ 8 -^ IfcsjjAA .jUlyw 
.^j< uaj^Tsj jbUly j bb Jjy.^ *S ‘ # j‘^îjS'9jL ; > ^ 

JjJ^L—ej^j (_^4jL?wljj5 ^LTaSJ^j J*L_W *0—jle^— ZJ 4d j 

<d 0 ^1. & *0)i j4Ji J Oja£__jj ( ^j4>L4JL__jOi 4j OSjL a ■ .„, , ,j| ^J LT j J. 

V 

( jjjj4__v6j4j (^j<CjjJ_j Ji^S L . O -JjL J <jL_Jj (^JJjI-OjAj 

la—O 4$” < jljjl—L j J t_5" 4 j 4 j<U>J_r J_j4> 4 j öle-^j^45^4j .1 -OJIjJjjj^ 

LftûjjtfUb <öjd2>j-^Jöj ö jL***jj A>îdj4ijb 4 jLjLj (C4*Î4j(jL 

V V V V * V , 

v ^ / v 

45* 4 ûj4jI,4>j4j j4j tjU>l$*4-*-4,4j j 1 ^ ^4 jL^» w.> jLS** 4&4 j j4j O._.O f Y♦ 

* * ** •* •s/vj 

V 

^tf-o^Lo jl—wL -öjI^jjjj 4 JLw/4^d ö j jAj 4 .y ftjifj 

w 

^öj^jI-LoVöj j j15\u*jIjöJJj j ö^jlo ^^jjjj ^öj4j‘I.a 5U CvwL aj 4 Cw*>jöi 

^£jJj4**>öj4j 4 } ^4jLuIj4^jjj aJL r jaî 


J O^iJ **J*$j£ ol^öj^j ^jLjjJ l^4-C4j j*4j j4jb 

^LTöjljJ <J4JjL jU 4 j"jJj 4^ i(j»4^4 j ^4Lj 4j) jlj*J öJJjj ^Jw4— öj4j 
•O d^OîlijAJ Ji ^JjîLb <j$L-S4j J4> 4jJj i^pj^f ^ljöJCj ^Jjlj 





4J 


5 '■SojrÛ 


|j^3^5j|j ^SiLaöj^ 9 ^ûjjj ^'£j4As>-4j 

Design s jl 5 U - 

$$>sj4aj4+j 15 JU : ? 45<u 

•? û 9S'i 

3L^j4j<Lû45 ^5)0 

o^^^assd^ • 

^I$Lj)4>û45 ^$5 4J b§4j3y) • 


-^ûjjj ^jjjj^U^-^ J^b 5 t 5 4j*lj ^jJj4A>4j- 

cr&b 4 ^ 43 J^^>- 


.9>4jj<u* 14JJ4J 9 v5û»j ^JjJj^ 43 ■' 
•9ljSdjia)ljl5 ^jjj^öjdj 9 .5ajjj jjjj<uL><ij 

^ljSdJOljdj ^yjjj-laSöjdj {J oyi>&i a ' 
^ljSdxujijU ^jjdujöjdj ^yb^ 
^ojJslAdjö^' 14 ' 





r j ;:r ****** 

, ^ ,'ff: 5 , J ^ 1 ** «* B c^. J^j, ^uub 

* ° J ^ S ° JJU -JJUMlrf J^L, 






#JJejlî cr^Al^ uSIlîja 6 jû4>j4A 

^.jUjaJjjj c/^^Uj <6 ^ij r ^ji 5 ^tr^4> ^ .^dj^ 
jjjjj Aş aîLlJI jjX7 jaJ Jc-iA, 4^ <( J4A ^^Jlj j #J U jLîlj 

Ij ‘H J 4 —' W J * 4 “’ jSaJLjL*! j j4j 4j4j<Ufc .CjAjdS'iJJij r , ..j )j 

V w 

W** O 4 JU 4 J J ot ÎA+ljji j u-jJOA /J4 j *£j 


Jl 


<Û;J4A 4^" lû-^JjloL j/j„i *4Jb 4 J 6J 4 j <U 4 j)j 4 j 

^IjA^OjöjL; tpjLöj (JjJejfij Jjjj 4j ûO IjoSLu^ jji 

J^JJJ ^ ‘ e jl“^LSJJ Ö J^ uAdj 1 -*J dPjljJ^ cS^jjd j> 

V V V * * 

| ^ j v 

4 J • öjj-j4A oWj ö j^ oW^L) L^^ijJj !j^ öj^^*D>jöi ^Uöj 

V 

V 

^JtAj4 j ^jLS^A^Jaj 0^!j^*^*dj L^^iJJJ 

j*^ 'c&Jj-Ş** jjLllttj ^jij (5jjij!rf (^‘^aSJaj 4j lj$j»4* J ^JJjb 

^ cri s jdj cSjj^j-td / JLS^a^Jaj <j 4 $L 6 j 4 j (^ 4 *i 45 LL j 4 A jljLjo ûj 4 > LL 
ÎZero ^ 4 i' ^ !jj <yjjjb ^jj-Lrri J^^ 4 j ^LjU LjX* 

V 

U~Uij _j|j4j (^jAj (jL.4_j.jJ |>«j i^4__jj (jUS".0*0** 


uö-j- Jjj_» *j ij.jjijj^j—, jr-^i-jjj ^.jjjij-sy *j- o-jj— “ o) 

‘'O f *J ,jj_ ,j*i jl_ jlj (fij* "* î -tfj’j j *** 3 

■ .j^jjJrL 



öir 




iLJLi4 (jLjJ?* J*i •J , '^*-~‘ i * JJ-“* ^ jJiyS J Jlf,^ 

^•lijjj c—Jlj L" .JJ —-*i ‘J**i oC’J^ J** • c -—*!- Jj-i 
j oj*su> ^.j*;i>i< X uU-i~i->> -«* ‘^ 11 *- <> J <-,. J ^ 

<«) </*«j 

V 

*J jjjjl/lsi j.jLbcij J A-îtjU-AÎ (jÇC-llj ^içlU.jlf 4.41 

jrt tfijlj ûLf^aAjjli j J*—'*' 1 If“J 4 * ûijlitj-e* *S' -U^ç_, (j 

v V 

•OjjSb Ji (i®j^Li>1.0jl» 

jb j»_h jLoJ tjL jj> j ^ ‘cPJ^ JJ*^ (jjljsj-o 

^j—olj<Lt >'J4> i£j$ is-^iO-i’* L -Cc-ft iJ>jA> Ij-ajOjjb 4 j 

JL-'/.iO-i* <Cs-ijj<UX4ji*b I j> 6 jAj jbj®jb jl £ajjjj^SAj 

*6jS&jS Aj |jjUX^ii<U aJ >Xi4*«9j4j ^yaj^jlSws bj> »<jlu9.S (jlj AjIj^sJ 

^Sa^S-^mj'VS aS*-aa> aj jLj j> jLS' A m Sjjaaj ^s~V. \ ♦ L-J 4 J IjULjIS' <J 

tijlj L*> 4u\yS «öjAJ^û«LJL jj$ öj4j 4jLjjjjli j»Aj .djjJûl^sJ öj^^Jjjjb 
^j-^AtS J jLSL~Ojlî 4jjo4> 4 j J 4 - 0 JS' >JJiJ«oLjlS' JJ jlj*J <Ujjjj (jlj 

Oi"^^ l£ û l£jLj4*** 4*o4j îöjtfULj^jLiU-Lu4^JJ j ^ jL-j)j 

V 

^15*4^L4> ^jjj4U^*4> 4j O^JuL^lj j (jlS**j^jlj J 1 ^j*AJj> 

V V 

.^ejjjjSwjS" fjOjjL 

»JJ»jXj aS j JCJlÎ jCS Aj 4_*LJ 'i^jjj cHÇj^ 

V 

V 

<09* ^9JÖJ9J ^—ÎAÎIjj -04J. j4-^jjj 6j jJ, ^jjj <04-^ 

Cj/ei 04JU4J .4JA* 0<oL j >4,jiO >Lxfco«u 4U jbj*jt «jlSVi* 


jUb J .Understanding^ Intelligent Design jL-S'»jLL t ('J 

• V ♦ • A JL-,Scan McDonald j William A. Demb sk 




î,-. 


±.S<1 






L ^jL— 


* ^~7j 7 : '7 v~ ^ **■ a (^u rfJ *, 

rfB'J 4 -* JJ (Genesis) ^*. j_ ' .’ . 

^ ,*, . . / / JJ ^’ ^ 


,J ^ Sjb s 0 i<^dj 

V 

3 ^ ‘j‘ >jU - i ^ JjlLS J <sj&*L,j*~ ju *f ^jju&ii 

j£i£A'j ^ jjŞ* uilj b> *i jj>j jt~, ^îlj.j*:^ ^ tJ uj 

*-*< ** la>i ^ ifj-î c/^i^—5 Jjj. J *ÎJJ, Jt jL 

V 

|j-**Şib tPOW lS 4 ’ 54 —*' ‘j OJJH ( »4S'^ 4 $' U^^lJj-'-J* uij 

oW (jJASJaj)) 4j LLuCj J 4 / <( j4iL t <r?j. ^j l ,r ,*v. 

J (6J^4JJJÖjL;jji jjj ASj ^ojljJ^jL jAj jLöj&j .ejl^U «J>JJ*j*Î 

j JjO <>'j 4 J 4 ->-^j j lSjO j jL'^’U-L j j^b aj jUIjşy jj IjjLjjs 

^ tjijtJ A ..i.n'^Aj ^jLfaisJiU .»jlj-f (_£ij> /J 4 J*o 

I \ \ ^ 

• ^J^ (jjjji Lf^ji J*-*-*^ (_jJ/>-l*0 l5J 6 *LLLJjj (jjlj«L 4j ^sjjijf 

V l 

^5n-«A>. j»4j ^jjjjjjASLjLf (^lJi ((Cwlf)) J&j/i (jijwAJbAi 

(^îjAJcU jS” aJ (jA.l’._.*j<L>jAj j uSLjf ^j^Jjj&i .^jîlj^Lt L 4 JL^"JL- Ljo 

•JJ^ bjjj^ jj 


tv 4 _ r t* -* *? f ^^^ * 

J >“H •* ..£>-1 A-)l p.4J f 


^jûl "jj 4 LLoL p^»jL«)(N) 

.. . . > ,cuiu<ai 



soW **! 4 * 



, L : 


((William Paley - J~}'h f ** " cs-V^ jb^j 

r J </*/!> tfJLW jJj L ;A;lj ‘ d JJ ; ^’ 4 *« u * 

I ^ w - 1 . 4 IU /-& S * ar - J f * 1 wl ^ ÎM ^** ‘-XI 


.sjjJlj jjj 

.4j4Jb ^Jijtj c5 £jjL-4U>4j .y 

• Oj^jjjoLj -r 


, 0) ^öjjj ^^jjLoiaJLJ-dj /^ûbj <£\$<iS :pbo<j 

jLXiji4j 4$ (ûU 0j4j4jl5b4> j4j (/>jjl.i (/.LA^ej^J (jjjS^J ijîljj 

jLy (Ldj ^4^ (^Vjsili (_55 L>j) j4J4>JAj J <_/~jlj <^jJij 4; 

V 

*ûlj e,>, ' i j (j^j^Lj (_jjjjJiLj (jjlj ja 4j 


‘cs-^j^^jj Cr-d^^J LT-^-î^ j**^4j ‘4jjJ 45"45 sJ4j 8Jlj4>j44 (\) 

‘(OjjdjjlL-5 jjj) l4jLjli'4;4i_M,4> 4 ) 4 J (jL j j ^oejjli') ^J^j^jL jji 

4j4Jjj_0 |»4j (JjJ4_w) U <04j_U IUU'4j“4I_mj4> jj_j>4A 4 J jLjLUj^ tfb'lj 4 

î jd ^. 

jL4Jjj;SL)4j jjLo) 4 ) Lejl/ ^jjj^ 
,Cu - A ^L~«^j4j 4 ) LejLS' oj^' 

•w^o oOjj^J^ ^jLJ J 4 

'yf J OAiS.jJ* *V 


( jjUj 4 U > 4 Î (J 4 xJ 4j 


*^dj*S 4J jj .4j 4 )4A 4^4j 4* .4lj^ L ’ 


-j^y u *j4jLjj j Jijj 4j (jJ 4_jLj—; 





(Macro-Evolution) 


Microevolution bj> j 

jJ ,c ^ s ‘ jC ^ Lj,J ** * •ob '«—Aj jûjjj J 

j^-J jîl_> ^SUijobojf Jj 

*f “ii-îj-iJ-4 J-O' .jiJoAÎ J .^j^J.j ( 0 l_^»j> *) 

6j3 Lj^4j 

^jb jjj J cr^.^ jaSL^ ^l>x,j ^uclj jUL 

( ^4jLi'-u;U fjj,* ^Jojjj a£ .jjlLw lijöj-Ojj 4 J ^A-iuj ^jl5LlIjjf 
; >“* ^J^^ijJ-^ ^ 0^4_~6 j4j u i4j6i J _S' ^ . jlI jL-j> j|j4j 

^ x' V 

(jbc-L^ ^ cr 1 —*^b c^L-^jJh «Cj 4»;_J4£ .c^-jj^Löj (Macro-Evolution) 

‘CwCJöi »JJ-> Aj Aj|jb4.Sc_j Ulj jAj fJijjdS ^«u IgJtS aêL 

V 

••^5 (jJjAwwdjAj 4 J <jtJj£0 

V 

^lj aJ (j-SLT aj (jw—Natural selection ^^l-Cj^ 

öjAjUo ^-Ja^ I Ju-^Xj \£ ^LwJL-wJij 

o'—i' öjUo^öjA^ 

• öjAjA^J jJww»L ^£$j4j J ^jXjJj Ij <& jöi 

v 

V V 

i£ tijsjdj Oi jCJ«Ukj4u |jL_Cujjli —-uSj4j «L (^OjAj ^4j 

^JijljjjJb ^A^_jj J ^A^ûjAA ^îbjLi C-_X)öi (ij&I^L j . ? A j j L sj) 

w V 

V v 

ji<U«U J JLj ^Ja]— ^jj-i^S .JaS' (^j-fc ACCşûJ ttjA CC j^ 

.CCjoXwjjJ y ^^ojjsf Ji ûjA&jjif ^ OjAlwljf 

CT^Jjli (yJjA_MiO jAj (jjjij-ri ‘JJJ.Ij jl^i Jjj (^AjûjLj LajSjL jj 

<j^ja£-XLj 4j .j«ijL_u«jji (jlj-> (jjJ ûi j-i *-*-£* jlj^J-î 3 <j-^ 6 J û -r^ 

V ,J , -, * 

‘^ljêjûJCjj J jLj Jj*** d>* jM (ji"^ ^jjj'jSLL j CwJlj 


< V 



Ogo ■jir 



f <î J‘J^ -»J- î 

.1: J.>J utV 44 *' ^ 1 ' JÎ>* j!Lî J*- J, 6 u 2 

* ^ ♦ 

4 j SJJ -j Intelligent design ^^j tjdjdj*- 1 ^ cr-^Jo? “^jjj^ 
^Lj j oLS'si jljJjeOij Ji >jAjIj&} aS' <c ^|j 

v / 

u^Lj^ J*î <>o£jj~» J* 5 ^ jljoj^jj-j (>oij^ .otTo ^ 

J JLuUb ^vJ ^ jLs—dJöi J J JJ OjjJl^Ç 

Lj «JJ-J jljlj-9 ûj^öj^. ^-o^> (»^ •»j* J l J-s^ ***3 coIjjL ^pzŞ 

V 

cs^ s jdJ J OJJ^J^ >JjJ‘ X -d < H J-^ 6 -? ‘LSj->‘ u d>d 0 ^®jJ>jIjj> oojjj 

•°jj« 


jCj^jH 4J oW> ‘Ij^jj> *J >®jdj osdjdJ 4 —cs 5U > ty'Llj-^ö 
I j_> aS' «»jj-jrjfjjji4j Intelligent designer ci' öj_jj (jjdjLo »t> 4 j s, 
j oLdj j ojjij^S LLj oL^öjAji^^Lwi ASJij’iSjAj ^ tSjjj* Î^^Sti 
4-û4j O-XJljJsi a-osj-Ub ij>L_» .<l/ fij-ij 4 j jL j - . u jXj oljojoi-Lj 

lSjLh J-i ‘tj At-S ‘ ■ “' lj tjiH'ijJ (j^ < *i'"l»o ^jT . Mo lj (jSw^jL aJ (Soj4J|Jm5LÎ 
«öj4jjj|j_5' 9 ,5 (j« u - X fej4j i^lj-> 4jIj) (oL*4wj4ij oL"sjLiL jjiL’ 

l£/> jdj ^jj^ j O w. i l j j ^jjij 4 J I^SLxb <>Ljjj>j6i 4 j o^lj^jLwjyw 

!&j4j6ie-u^xl 








• dc> 


D «ign 3 jSU 

“ ûMj U " -« U ^ -.3 I^ Sû j 4, 

'^' ^ 3*-*** *I j £~-ijj ^ jt g 

* ^ J ‘ J4J ^ ^ ' ,s «> 

jujjj ‘ *i ** Liljr j jJîac. 

.Jju^" L^ 1 -^ JJ^ J 6j4™o*0 ^ » JX» J<b ‘ - 

... 0 i/ ^jja^ - jm Jjfc - - ^tf 6j jjj 

^ij-> ‘ ÛJ - < ^ 85 C)l*îlaj<u» <_£jL <>d/ id j^j - 


jjljj-ij^ LL/L/J jL«-* ^ t^bji J J^jj J Dbjl&j J^ - 

v v 

v 

* V * 

— — ^S^JSj""^ tcxu x & ö-LJ ljir<u ^ajIjIS^j^ j4j — 

• ^JUoJpjp — j4^ö.U*La 

JJ-Ö4A J ijçii JJ-Û^ j (_5sXljl jjAA&> 

IjlJjjo /LijjljUJbb J L-gJaj (Jjij^u_^j-Aj /LS'îjli'U L-ilî pi^. 

j4JûiÖ-Usj$j 

V 

tc~ub IJjaj jjj.i J jlSVî-»i-*» M 5 

* uf 4ik»« Jlf j t. tf»j«l 4J ** 

«-«L*.** ^ J ° L - ^ 

*< i/Mtr> 4. cLi J>> 0>i J^‘J^-1 ‘^*** 








*< ^*" 0 44 JJ ^ ^ 
3 J&*~* ^ u J öL-4î ,Jf * •**«, 

jtU-L, j J cr^i^ J J ' j>i ^ 1 - 1 ^ ^ ** '*af 

j jus^ .>M> j*J ^ r v "*< •“*'-* oLj -** ^ 1 ^ 4 "^s, 

(^) *J Olc-l< oli * ULi * ^Mjj. •jljfi.jjj 

/Ijji, .((Design - >j 

J ^ t^J-H c^ J jLrb ^ jjj 


CsJjtJjrS 4^ ^ j**^ J°J^ M ‘O^ )-UUjAjj JJ4i 

. o'.jijjJj <o Js^ er^-j'j c^^- 0 *^ ji «j‘^0*ijSU;jl5' j 

v 

V / v 

^SLutfJi—* j 4> Ju4> 4^ iAjbjAj J^t) ^A-ol^udj j4j 

OlS^öJCwuo j*j Ij4j <QJj" 1-L-^L jDj jj jd£ ij<k& jl^jjLji 


V 

J aJ uj DJDjl j—> ^4-d^J • Aj I -L-Xj ^ j L,„ gOjL -> 4 j ^jJ 15"<Aj Uww> J jlTL dS ijj^JiL 



jL —^ dJ) jL—^jjll—î *(^>j4-öLJ) jJjjiL <jjjJnJ^UjA^Iî 


•(0 jaj i 





Spedfied Complexity ^ 

' J ~ ‘ oUr “ *» ûLtf* ^ tjö ^-ir 

H û'ibv'-i ^ ■C-J } *s'. ij „ Ijpxi» ^JULSJ 

•u^.^.j 4-lJ r xJ j4 _*J 

^ jj. H **" ‘->-*- U4 '‘ j4 *' J " uOji'5 -J *sAj< *JIj>«Oa 4 pj ^S^ 
jujjJ'* "’ <<Contact _ o&LjUa, .SC cJjS'.sya 

jjA» -j o''—i *i'-*b 1 j“^ “i^LSLx.^ ^IjJiîaS J jj_4 J *y IJj_iî j.*; 

j^((Ellie Arroway — <^- 1 x 5 » <jjLî 4 j jljduAjtjj ^j'jjblj 

.oL_^öi (Jjoj JbjOjb* Ojij Aj oijSLjL-JöjoAj 

jjU aT (ijaJajLj j4j jûA->4jL (^4JLL T -.m;I j AjûjIjJ^ JtifjLf 

.^(SETI Programme - ^l Jjjp) 

^Jij L 4 Î 4 j fLejOjêjOi ^jjl—ijj jjj-tjjiJ (jOjLlj j|j|j 4 A d)jlÎ 4 j 

jJ jLxT4j 45 Lj_> .ij^jLajrij ejAi'Oj_jj <JjSj4j*j-j aJ jj_>j 05 4j ^yLojUL 

^IjSLjLo j JJ 4 _j 4 -jL ^^jjjJU 4 j ‘jjjjSJa^ c 5 jjL« 4 U>dj ^lTojj^d^Jdj 

.ö jAjI j£ 


^ ‘»jI_^—Lxj William Dembski (JjLUj-j (^LJlj û 4 **^ j»<u (N) 

.Uojij ^jjjd-l^ J UL/aj 

4 ^ij Oj^jjj c*- mV ^ f* 5 (Y) 

•ûiru Jjl> .ojj^ ^LjU jj ^UIj Jls* M ‘R°bert Zomeckis 

. The search for Extraterrestrial Intelligence(r) 


Q- 





ijy. r* 5 ^o^ij.( u ^) j. 

/ ^ + ) „.y - 0 - 1 - V îAjij) > jj > [*> J ...- 


(Y ) 4 


•J 


.&U y.» f 45 -»-* 1 > L «i J^jOijî ijjU ^ . 

4 u **j<; 

jS'ij ajU^ .jjJ j>jaj-oIj Lf)4j AJljUj 

A+ *A«) t/ej UsjjA> .(Y) aS* .^jj (\ ♦ ,^ 

öUU.UUj 9jU»j cA— 1 (' # ) 6 J ( -^J (^ e jk*^-î^> )., 

♦Independent 4 c«L ^jUjUjU (jU'.uu^ 

•<>( ( Sp e cified - jJ*w^b-» ^l 

»j*dl—Ji aS' «jj_j «j-Jji» (jJöjUoj (^Ajo^^j ^4 j|J i 4^4j*Uj 

«Y *Y (Jajl>jj 4 > Uj'a; 4 j> 4 j .^Jjj^J > .ol-bjjj ojaiUj 4 j Cj/b 
lia^_x) 44 J .Complex ajjJu ^/^öjUjlJ^. «u^j 4 UJ^ , 4 ^ „ 

oUjjj Oj*6Uj4j 04>U ^j 4jT «4jöj4j ^jjiu J 6 (^4jU 

•Improbable 

^J4JOj_ 1“ ^JjîU j4J 4JLOO ^jjib jj^j/ulj ^ojJjjj/ 

j cJ>,sli «Design - ^jUjuîU j» ^*uj«uj> *u 4 /*SC 
. 044 ; Intelligence «j^Uojjj Jj 4 ) .co* 

V 

! 0*Kp 6i U U4 j4JUjU ^jOjJ 4j 4jliJ j»<d 


4 ^ 6«UljL9j j4î , 


Pnme numbers - (jU^j jU*uii- 4 j> *>j0) 


■*"“(') JO«4j j jL> ,4^ju A>? v 1 . . ^lt 

^ <Cjtjr I ^ I J^ 

...N • N «W«...U «Y .0 «Y ‘ V / ,J 






H (IjiU jpj .. . 

X . _ , A v A . ^ lS-^s>4j) ii-Aj ,«u- 

,/‘>J -^jO-U>^ j. V 

- csoJL =«jj)b» cJi'Ud - 

intelligence 

ClS-^L 

Î4U ^b ^ *x - .♦ 

thE the the the the the the the thethe the TH^E 

xgoenaodiwgtnhplxcvwqizidlretptrmnste^ * 

this sentence contains valuable information : 

*?***- 

** jl~-«specified pattern - , N 

' 4 T ' H ' E «A*UîU gj, 

OjjSLJj*. fjJ/.j , not corl) p| ex _ r 

.OjA^ 

(jöiL» jT ajIjIj -f 

V 

O 1 IjSîJ îjJÛ<uJ4^L” 

.4jUj 4j Ljj^. Oja^JjAj cJ^Uij (jLö jaJ îojJÎIî “V 

•o^lJaa 4 jL5'<oLIj -f 

V 

^aJa-ûJS* ^lfTJJwL 

” OjjJ^ oJJ<Uj<a^j1J 

V 

.öj^Uj^LöJ jj-jA-jL ^jjJL &J -Y 



ÎC.l**X O* J‘3^* 



.J'oU.j.j .JSj-^tUUj -T' 

... - . lUi ^ *> j yJ? j ^- 5 •j*j 

^j** 1 < - r „ - , . . . , 

ej Uj ^(jj)^) °->/ c/*iU .IjSETi 

^LSj .j*: t s-US.A c^- t4 J* 5 L - U ' •" J - l ^ J -‘ ,i ' °^ (4 ■ V ' ‘ T ) jf.j 

.j^,Lj. ** 5 j~i-JJ“?J , -> »J“XsuO tS*J s J“ “) “îtjUb f *j ^ 

Oj*SLîj*. *) j Jj *f . j-îjjJU-J“L> “4 ^ 15 r* 5 ,jL>4j 

V ^ > 

jt>*b SCj^> ^ * o1 ^ i^J^j^jl^ 

‘»jjij—^jL_>ij^ <^4—^4&l j k . — £?—* 1 *JJ*j—^ o^jj ^* 

Y ^ 

6jLoj ^jJji -jrtJJH cr »vij tPjLlu&ij 

.oy «(>♦>) Ij ejö (Y) a) jL'A. 


J . V* 


jl j^^ulj b Contact ^ Jli 4) SETI J> I—jUlj S —iJlS' 4 bj 4 j uj 

:: î/ ikjlj^ C^&J 

This is not a«aAj ^^u- j oj^>IA-S^4jaj j 4-û4j» 

.«noise; This has structure 


-XsJ.jij (f**)** *S .*_jîj*-U.*j ^ajLlj *j*;LjSo f *î 

« J,J,J .* Î ^ 0jj5 ^ jjj ^.jj)Lj) jU*> *; 

UU f n'*j ..j*~,*>.i JJjS Contact y-JLi _,i_! ^*/.uL_; jr ,t. *f*J 

• f U ej ^ , *.** tf^*; ^ b *^ ^**'** Oj^ ^j*o_>jjj. 

c W. r->-» jUu blj5 , <*,_*/• **-ijU 

i^jj-i ^iU*— .Ljj** ** Oj*sU , ^.j*oou.jjj. LL‘ :j-jjf U- 

V 

Î*u*, 4 j Intention (j»lj*u) 



r 





.»<L 


oUîj^ ■ 

•' V 

jJX—*>JJJ j *i Lr-^-Lj^ -O—dj.u J ^__C 
LS^ L$L|j 4j <Co4j . 


S'. 


i£»-> 


•AjdJb 


h o j-> 'S »j * 

J i ^>4j ty'jj-! 4 ^ 

^necessity - Oj>™j 


«no necessity- ^ j4oU 

y 

*H ^ 6 jij cjijdJ‘ 1 -X>4j ^^»A> u^iS 

\j J ,<S4jL ^ -? û^> -0 Ols'cu^j^ 4 ^ J 

-O-dJ^ AjIjaS' 6j4_C<U4J < 6 j<«J/ij^ CjaZJj j_, CJJlj jS lAjJijjAj 
J Jj^jJ* <JjJ-i ^j^ l - J b ^fijdj j^ja»<A>aÎ 

V 

*L« je ' 5 l' 5 (Jjij* 1 -*^^ (jjjji^ J<OaJ a5J«U 4j ^Ajl^SLufi j> 

V 

:4jdj4Jfi jlS'jA JJ<» j4j 4Î »JJJ4,’<T.i„.■» ->4j 

4 J OaJLîAj" j jJ4 j~I^Lj J jjsLfi « 0 J4&J)) jl> £jj<U s^aS’ Aj 

LU_afiJj4j (_>‘L$'J-j şSmJûjjtM 4j4.»_0 ^^jjjA_-j <4 jjj-jj jj <<L IS'J J_p.Q |jui»j| j> 


hfi5 '<Cjj_2 aJ jljl—j c^fijAj jAA :#Jfij*Oijj ^L-fSbj ^jLJj-jç ssj j A$w 


jLfijdi'cLv <L$'<Ujj fij j<Uj c? jl5'fijjJj45' Oja5sjj4j fijjj ^fijAj Ij ‘fiJjijSLli 
jL*SL jöjo^jjL j jljJj-T j Ji^jL^ j öjj^j-j 

Iji_jj> cg _tj5'ljfiUj j L-5Ljöjjl5Jej -? ‘^J-H'H 

Oja5Ljj<U Aj'Ij_> jljbAiXj j 4jL$50fij* AjAwJ j*4J ‘öjLilS'lJ 

V 

.(jjj^jcûofij ^4 jUU jAj) LW4JJU4J ^^jjjcUtj-jG 44 Li'tiJ ,0JjO-Jji 

V 

i Ui^jlj ^JjuUL^w 44 LgJjJ ((Jjjj4_b5-4j» <yjjH ^îoîU^- t^JJ - 1 

.colî o j^Suj (joj4CU_>jjji 



o 


<|§0 ?J»W>4{ oy? 


(O' 


- A 


i£ tl jA» IJ-JLoj*UjjjO a) cjL-»U ijJjJoJi us-—i Ud-X-J^ 

> 

aJL-j/ j4; < Lj®j4j ‘(j*“J'Jv M ' jL j 

ojljU ^^-S”4-jjl Jr&oj J 1 ». " -■» * «-*> 4j J I JjlS'iijL-j Sj4»I , 

V ♦ 

-8J4Î 44> Jb ^L 4UÎ .jjL jLSUuLjJ 4 j~aUaL ^UJoj^ .8j^ #iU 

*• • 

♦ (jjj4i-»4>u8i 4-4J ^4 jL*L j4j) 4JUjU ^Ij^U jêjL 

AaAj '{j-jaJh (J—'L liij-j) lPJ'L cr-^^ ‘jOLS'l—jL (J—«4Ajdj 

.4jjjj_v.ijj-şj j l£jL>L 


(JS— 1 (tjilji* 5 ) LSjiJ , ‘ L -“^' < ^ ^jLTaJJL^4> j4J_X$aS' ‘4--J IJIJ 

V 

«4j 4-0 <UlJ j4j j**^4j ,CUjj**i cs JlS'UL jL 4j8jjC>(j 

ÛJ>U OLS'8j UUj*^4j L$jjj‘<-. t . > 4J aS' ‘4j8jL jl-Lj4j j4j (JjU JSjIÎjU 
bj 1 fc tf 4j J 4 — Lt . > Aj jl^"— 

V V " 

.CJUAsi jLjLS'A/ 45 jL 5'45'jjAJ (yjljAjlj JJ jU4U>4j (j4jLUL j4jU<0 

W V V 



i >* Ow*4J Aj^Uö^O L^ *wu4 ! ^ÖJ^J ^ 6 J Aj 1 ^Lh..mJ jj dj Ija5^ 

* o v ** V 

V 

^jjJlî ^) «chance — Oja5>Jj» aJ jS^jj^ CLuo 

V 

<(necessity — j (öj4l*«> 




s,- 


^ ^ OfC> 


Irreducible complexity s ^<0^ ■ 

OSS^^ÛJ^ Jyp ^ 

^ 6jL ^ ^ ‘ 0) ((The body-^^A^.)) 

Jj^. •((>, j<U*i 4J ^ys'irUw) ^ş^ycU (jdLlwA> 

'jH" ^-' J jU -J ûjl < ûlj^î *fcj-* ‘OLTojjj^a; j(S'<u : ş^<u 

u y>. •».olc—''^ J»j^. ‘j jj <>— aj >cCL ^l j^aJ 


•^4 J< S’ < ^ 6i 6 J 6 jL. j»^ (>^Jjib (jljlJ aS'aC*/ 4> (JêjAlijji 

<a_-wa> ^A^ÖJjij-^U (J^iJjl^ <ÖjlJ» jU<A,fcdj 

r v ' 

J jj/aÎ :<Jj-^ J -^^'j (0^»jj> (^”aT(>»j) IcaS”aCCS” a) ^ajI 
-jj <S^ 4j 1-X^JjöjöJJjj jAjb ^^JLo| JuAj jJJfc 

^t) jij-rf 'j^ «J>.lj^—Lb #JA—( jlijb) (J’A 4 _(IjA (^OiL^ t5 djLS0ljjS' 

,4jlOw#j<0**/ei Ii4jjc(5” >l-^Aft OmIj aJ jAj<u*>sjAj a$Lj> tCOsjêili 

jLjIj* <^SLj^ aS* ‘>Cj LsjAj jb l^sjaJ cob jlc^'jjobj&i J # J^ 

♦ejb >Ad»jl (>„A£.) 

<d jj_j|j (J—io <JJH j>. j<o_*jII jU (^aojOLL j-ijjb ^aSLJjLL 

<u jLj jxio Ai' <co>oû aJ) IjaÎ JS )LL a) <ua; .cooi bjAÎ j^î»j*jj*4 

jAA .^jîj J<L -wu j_j 6 jjjU öjo> (/^JjL^ *J ej'bLlf—I j (jCîaS' 
fAÎ >_*JJjilj d?. ...i jjj (^jA__^aJ IjAj <OL_SL 6ja 3 (jlj—& jLSL_*jaS' 

!ccc1 a-j aS'< cJljjij 


'*- Jonas McCordj^^^"' 

.•jIj-j 5 Richard Sapir >^5 a5J^ 






öj*r J'J^JJ* 


...jjaL’ ^jîU^- jk ^ ‘ oL/ei 

Jj\ ^** * j7 J>4iA 

V 

V 

(Y, «Michael Behe-^ J&U .Ixî*j4î j^ 
Darwin’s Black — ^ <j— 

4 

dj .national review ^ş --Llj OH^ > 6 j**j-Jj% li (T) ( ( Bo x 


(j-^-wjjiL' (y'jjL-^A^ j_( c-ijjjdJ jic-L (j-*j>I .j-c«u r; j J 5' jLj c£*j| J ls> 

V 

(jr*-^ J Û J>^ 4 -oAj a5w<& j4Jjdj_SL o^j ö <*J 4 j$j4J$ 

L-S^4j j4 l —» w 4j (_£ d J 4 Jj j 4*5^ < J J—^ ÖJ 4-j 1,7. .w 4Jt ^Xj jXJL^u/ U <Jöj 4J . 4 . . * ,“, p jj 

^j jLi"j> I4^ *j4^ 4.5Ljj J J i^5" L^tS"4u 4 J jJ> 

j 4 -^ 4 -; ^Li'.uUj^ jL-iL .oiUU—, (spontaneous generation) 
^ .jjL-L5" IjjLj jj 

öLj,_CA^JL c/<ulj4j j .6ij^,U_^ J JUI_C»J ^j_5. ijjjyj jXl ■■■ !; 

jLj^J «->5* tfjlT> yîj^lju^ J (j-L ^lj-L 4 îlj*r .ijS'oj^ 

!iL_^ç, J jLToj^jjL < 4 JLjjj__j4_ ^ tj4 . *£j*ş 

JH ûUi* .-i- M-i.*,*- c-f*J jUj ^ji 5 r> ^jj.ij.A, a, öbj.jb 

* V 

Iûj4j4^ öJ^Jbj $j4J 

^lTI - i9h university uU v^ j ^ * 

" J ‘ tf,J<3j >* «*"*»* *) Jtf*, j jir.jjj ^ 4 

, > vJ 

J .Öf~ i /* JL ~‘ L ‘ V “V <A>*—' tfO'j i<-^'J < f > 
*—• ^ jo . ,"C j V " *=* ^ ^ -iA>^ 

<j.»j*_ j . jJ ûU *‘-’ J -> j-.-jr.iS- *,jj^ jfe 

' jj_ jJljLL > -tfl 


4jL ^ . ... _ , 
0 ^ 


* V 



' —de__ 

*U&*~f rfj. 4) ^ ju& H 
molecular cî-j^ *-J-îl—SU jjj i$*îlj •jj s iljSL_,*j , : ,1 J ; 

lj -% J * ‘ö^-i jljajojjjj jl- ^ljjîls Jjj ^ mechanisms 
jjj rf^W^ljw, tf «L. Jbj/ jjj ^.jUj ju ^ ^ 

ej r / ^ V ^ J *—’J'^O <_sO 4 ^J^ijbAj jJJ<L«êj«L aS* ^! 

•OlS'sijli' 

«j4j Ai-wi- LT^J’ ^jS «UXJ6j4j ^JJuUjUj Jj 

V 

Û®J^» <^4™-* aJ jj-wûy. ^ ‘c/-^* j4* 

V 

aj<u .((Irreducible complexity - jLSaJjuaS' ^jjJb»^jJLIjd 

V 

V»^jd<0 4 j4jL a4JL-*twj j4j <I,}45L-o 4> j»4*J 

V 

jLJIjaJ ejA-jjl-OjAi I^JJJ AÎ j*^4j .jjjjL-^Lj L-jPiS'ajAÎ j j>Ajj4-** 

jjUjSLjLTja^ . jjlj_>5^4j LjljS^jjLi ^^SLS^jAj ^ijSL^AUi*- 


^jIjAj"4j 


-aaA <) JLö15*Ij 4 J )^4j tLw-oö^ 4 jJ j4 JLu^5sXj ^ 4 ) 

.cJj 45^ ojl5^ 4 J 


..-. ... .-* 


WjS-.JjSLL. j_u-j jUV ^‘ J ^ 

•uJljo*: .j^^.j^jj- 0 *- ^-jij u ^ 6=* J ° J J " 




loUi* o*r 

, ‘J i *~ > ^ UtjU " ^ 

,, ..^, .^uj. ^ ^ ^ ,mouse ‘ rapper " ^ Wb 

' _ ^) ^ c/— «-***/^ <*, 

. .W. ^ <jQj* - 0*4 


^ji, .U*t j* 10)0-**~s~ o-- ~y ~ --~-*~ 

JjLÎ -j, ^,1 >J'-4 ■'/■'<• j&j * ^ UjiJ 'S i f MS SiO 

Jja JS ■** jlj " ^ “ 3jrfjL - f <' 

* ^<S>- jk •di>/'* ^ jl ” £* 

f •* V *V V 




hold-downbar 



( N ZbjlJj) 







, c^Ui ,UaJ . ., , _ 

^Ur tLr ^ ^wfrttSjobjlî,/^^ 

JUs^** J ^'* J ^^-Jj-* aj a 5" .^((Bacterial flagellum 

^ jl^ * L^V—^''t J *U Çowtj „ v . 

J v "* r * x3 

j ^ 1 -** J ^*** ('*.♦•• rpm) I jlS^T*).> 

Sj4jl ^ ^J*** IjSçS-*)> ^ #J (, ^L 

li-? U JjJ_ * ^ ‘(^ *•••••') £~î -^— uLS» >>*_^LS 
jjy*i •° l5 ^ _ ' JjJ U^lij:> *~—j> ,.*. j ,*, tJJ _j| lJ%4j - 

(Honda SY • • •) xjJ> ^Lf (jjj> 

.(t !(>-“) !lj—SLxS"*J_>- *J Jj—> V • • ijl—S> I—jj4j ijiSt j4 ;| J3J __ 

V 

,J>jt» Jj-&'j “J «Howard Berg - j JtJ L»>lj»>,j ^» 5 * 
The most sjj.SjSU*jbij ojjSj*£ jLî ^^LoU ^jjjL*-j> *o s^Lr^ 

.Efficient Machine in the Universe 



(Y :*jLS) 

Ijjjj^J j^UodjS*-^- 1 ^ ^ 1 





o-< 




u/./ ** ^ .wîl-^s ^v, tf 4j 4f Jt _ ^ 

J> ^ " ***" 
,*_j>a£> IjAj *ej A d , > > 1 -J 

j jU <**-*- <w* •«“> r’ ** ‘S-jIjm 

„ / j «*•* u ,4iLr “* ^ l/j,j4; *< 

4 .dfrx^H ->“* ' OL ^ ^ W ‘ jUii Jii '^ 

M jJ*t *t >j* <L« J ““->.** J‘ x “~“^ ^‘j^ j* 

tijg^. ^iî ^L_Su>^ .ob.ijjj *i Jjl-* {j -J'^ 


^jlSL-L ij^-^ ^ 6 -r^J 

,»jjjj*fj*> J OJJ^ ökkr *^ c^ 1 * ^JJ&b 

!" V, "\ ♦ * N 4jlf»J ^aSLoLu*^ 

(Jjjjl î j —j /joJ—jj <>l— tJjJ^jO’Sj^ — 1 (_s—«»jji (JJjjj—»J 

*£ .Blood clotting mechanism - 4jj»> (j-Oou ^y+llSb^ <jLLaJ<u><S 

.olS'sijLS'jj jiyj aj jjj jîlj 

V 

O .M4.4 J d£ ( $j>l^jîsjo ^aj cascads 4*$j*wl^**o 

j4j S jljjob |*4 j 6 j4jL*oi .^cl^ojISL jjJLî jjj ^jljiL jaîIA 
.olS'iUjLS' L Ajjjj/j (jLîIj «cçJ jSjsi jLS'4 j4j ccoi jL 


J oLT 4. C—»jj4j y-SLi^L j*jL> jj 4 S’jlj*y J i-S’ 4 i *<•*;{') 

J ^ J*r*j .Cj^ j_, j jl5 j_ ^4, L*i*î JU ,LjL 

jj^ ^ ltfJ> (j 4 j llco l*j) /c (/p:/ 

^ c^r. 4 _,j*,u i i (^J^C Ixl^ ris J jLj^J 

‘" ^ ^ ^ J^ ^ ^ ,>l< ^ 


‘4j4J& 


tPUj JO jj ^JUj* 6jLLii 



3 




.1<L 


î 




, ... î, J '^^ U U t jljjU,j JJ .*)Lb 

*$ ‘CrtJ-i ‘SsLjjJU JAÎ -I . , ^ • 

♦ JU JjSJaL^jS. L_.fi - * . I " T 

^ • k -~ J ->< -* jJu. j .jjjj/j 

a^jj—- 1 -» 4 r -0 u - u i . / - . ,,. ,, 

’ 0 *’ 

jj )Lî 0«j'jj*-lj *< Oj ^UjJlSU ja; JjJUL *, oLf^jlj 

jjljjUjAJ . »J*_J-ijj_ Jijljj*, j, *, tj *j (j *j L .j.iJi 

jLujJlSju L^—- o it J ,lj ‘ j-i ‘jAJ'j (ijLiJuoAj" jjjjlbi, j/L** *) jijj. 

V 

J>j<u**.lj (jlS^Jj îj»^<u ^jJlSL-e 

V 

^LJyL Ijl5 »3L> b<u^jl5wj j»<d 

tfj-> Jj^ J ejj-j<0> jJeil— <_/”<U<Ujj 4j j^-IXj Ljj^Aj *oUj 

(jX.ejljj<*«alJ j*Aj ejj L‘J -g5sJj j ejjjLft jijl/^fc <jUlj <ejj.UL4£l><ij 

^jLJL aT) Ijuj j *ilj <_£ $j4j jL-jeajfc ^eJ d - U- Ja^a) .ejji/jl-xL 

•Ltt^id^ ^J>A* lS^J^ lS 4 ^ J*! (/Ajjj^îLaI 8 <(bjL <0 AjA^Lj^Aj 

IjuUijS'^JIj CujjL J a-ejjLiL» j»<L aT . jbljU aJ c*j/ jji bej^ 

î4j*}f<U«eJCU 


^jjjdjU ^ejêejU <l 0 AZ+u~ * ojŞ 

** 5 jUjai ût-» *** ^‘ iU jW 

• - nois'.i jjjijj 11. 



9 


§ 

<S/ 



Ö'y? 


( 5 bJjb) o^»sbs$ : ? 4 S3 J 


^oJ-lb O^^s^dJjL aJ uSL_*^ 

^LCfo**J-i J CJLOjljJ^ (( ^j^ ^ jj^LajIS'aj ^ 44 ^ 

^-LJ yjjfiu j^. J '*P ■Sj&AJ S4**$ i^ ^ 
ZjfilJ tfl jg* *S ‘AjljJ^ (^ 4 *) ök^jJ {45 Ji .Ci 4>< 

.ccçfceJuj^ *&‘hJluy (J45\> jL* jbsj {£X<u> 


jJ ^LaTo►jS-î.jL 4 / <CwCJl$SL, j> ' • ^ * > 

j_i J'^jLJj ^LSLwCfjjb j4_^<J ‘C—^ Ijaî “4 ^ LLjSSL ^u 

*(ji-* r*) jL* jjJ Vl/i Ö J> û V iSJJi*k) <y Vi> 

^jIjj—S" LjS j j»j^jjl_^-wo ^jL_»L ^jLj 4 .«> 1 4.o4j .{jdJ* M idSsJjj 

.^j^oli 4 j“ûjjj ^Lo jJ ^Oj<Aj L“ .(jidi - < u!j 


<-5nJ*LjA& iL *r ^AjLJ)J j4j <CLu^JjLwi <C)jAj>Cj AjIjCu ^-J 

(^JÖ^I—M^) aS^Lş-oj^jT ^LlLfraA Jh j4j fij (^JjjJLj) L^j^Aj ^J^LS ii<u 

uTAî «Devolution - ( 0 l^J>b) 0 .jAîblij) :a) ^ 54*45 .ojjîUjISL 

.((Evolution - jjJA-jd jAj)) 







ii J jiti ^UjU J4j .li^jjlSL- r *î 

j8j^‘ *j*£j>*g Ijjj; (jSuS'ja; jb^i^ jLjJ .sjji^ 

^ ‘‘^ J j c 5LU>j7jî ^liUjb 

• Jj^ 

V 

^_Jj 4j.iLjl_«»j-J J (jjjj ^J -UajjLSL* j»4j jdi'^j 0 JLJA»j4A 

JaSLSjj—* O 4 JLJ 4 J 4 JU>*U dj4^j J bj_i' <Jjjj J I|j4S t Ç, 

^ 6 jiJ J-i Ijij^—«/ j-&4j .0j4Jjjrt5'Lî OjA^-jj Jj 

4>jLj JjdSjL*ijj$ (j^öjJj jj jt-olJlj «jLj4 - t>4j (_£jLjljC4j 
jJ VLj (_^4>jIj jojl> j4**/4j JLJLl jta^A îojjLojjj'si j»0jji (j^L 4j 

\'*tJ^ u j5j^ J / J j-OjL -dj jAZ&jjy-» j<Lm J (ijjîlj 

V V 

^JljoJ—L.j (^LjjLju (jUlj) «Lynn Margulis - ^J/jL jU)> 

Jj V 

«*» j*4j -«.*< ) aJ t( jLj>j 4j jbJ, >4jL j jJjA i *>öj 

JH ^SuJXLjj û^<c^jL» :cJö^ 

^LjJ&jlS^ öJjCl j-IîLj^U jl j<Aj j Lj^S*4j ^y*-*L5 

V 

<((jj d^jL^J)) <((Oj4«Sjöi j—J^j)) j ■ &J ijOL^jöi fjjlj A i \) d*Aj£ 

V 

V 

•<L <S 4j4j|J 5 jj>jLj> *..((*}fjS'jöA» j «b (jjL) .((SjAjljji )) 




6 5 J3 ? 

,| 3 (IC) jUUU-u^ Ajjfo ju 




ijîir oU * J ^ ^ 

.v . rj .AJ ,<UAjAj 2 jjJ (j-> - 

J ^ .(Positive Negative Argument) 

,, H cJ» 4 ûtu'* ** ^ 

J-uij. ^jUU *i 

viLU J ^ '^^ ,J * JJJ jurlj ,c ¥^ JJ j 
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cA-iJ^ j cSi-^ ’^^^J ^ ^ ‘JJJ^-^ 
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.Cj/j Ji i^AÎl.J CJjîljSi ^ ‘JJH c*=—*b ^/CjjjACJU* 

4j Oijl»*L-o (iîJ'LUjdJ- 3 “4 S^ ‘ 4 - C -‘"Clj e J ö J^ ‘C>l$jU 
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IjjS' aJ •êjjijj' ^C-jJL tr i'Viij*J> ^U^ij^ ^jli'LljJ ^jUjJjCyi 
.«The edge of evolution - jjJ4_~itjAj ^^J-l ja5» Iju-Lc/ 

V V 

^jAj$ L < j jj uj i j E. coil öjijZ (j L *u j *cv IS' îj ‘Cjjj 

ur^y j/jW ‘cr^J^ j-i ^ljtoj*o ^jjj" j CJO jî5 l-^jj* 

. (N) CCii jlijk 


UU jUJ *ylj-î.. ..J«Ul *, (J o J4 > IjSL-jj^ j oljîSU r 

J|J “ r - Lo -Ctoat tube) „*! 

J ^ UU *, ^USU Wjj. ^ ^ fi) .* 


m T ■ ^ '0-^ 

i ûKLuo* 4 u^ J4J . u>u ^ 

■ ■Isl^ o şS^-Lr^^i iy*J-L> «L <S\>a*. >L. t .i - . ^ a? v 

(•^'^ - o'sj <^kjj* *isj ts&L) 

•jLjLjLjj ^<g 
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..^ÖWj oJJJ)4^<lj ^b S I S 4 jU _3jjj.t2o.4j 

V , - ^ 

jJ J ^ ^ J4j !i jjCjj J 
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<-^ J -H J^^ ‘Ûj^^lj^ \j£ iJ>L sJ'aUjjljjauli 
.tCÛjd j ^OjiJ uA^jdj 4 -^^ *çjsjj* J .jA&Aj ÎJJLjU J 

.lU-Ij'L djj-S jA*S ^ 6 jiJ (^i)ji^ <^JJi j*+*><d jLjl.U4slj4^ ^J&jAj jj 

V ^ V 

O ö^j ^L-S^4^ iö^j 4^j £ 4 j4^J4j j4j ASLhmJjZj 

cJJjfo* <jh f* 5 ‘O-iA’J^ jaî4-*«j4j ^aJL/usûjAJs ^’lijjj 

l^o aS' ,aj*j4j c—juju j (dmperfect design - jl jajL ^ jjA-t>iu*» 

jLU—iî ^jL ^L ^Stjjjl-J, aj jljojsJ^O ^JU-lJaS *J <-&«xJaa 

jj Jjjj4_jj>4j Li”<L»IJ-A J<^4j <OA-J<U ‘(jlj^L (jijdJ 4 —J>L!) jljj^ 4 ^ 
J_j JAjtj jj—<w <S oj oi ûjA-jijASO lSj'HJ 4 ^ L? 4 ^ljd i J 4 - 1 Ij^ 0 “^l^j^ 

^VljJj j* aj jLv (Jû jjJ)) jli'<UOjjls .(jjJ'j^J') jIjAJL (jijLdOi-aJ 

.(V îûjj-i) jl^ûiJ^^rii-ûi 


J ûjjji-AJ (£1-^) ûjA^r ^S^lojH jûûaSa, (Retina) jL> O) 

jj i , Jj. ^jjj .cJju_io ajLJ-ûjLûû j*-0 * J o 4 * 4 ***—-^ 
lA-j^î A^ ,jL> (Jj_J|jû O-LJaJ AJJjaS'ûû (^oj-uO ^jiû .A-O'Ljjj 

' i -iJ V jjS'» Aj aT .,VJ_^ ^ JjjJj-> *j JJA-oaJjûû A L ‘ Cf-^^ ^ 

..L .ûjIj-L «Choroid 





Sdefi 
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•j'—? <J 4 jj—* U iJjjj AjjdSii ^J\ —)jjj ^jjLSbjÇji j 

jAj (j4j4jj4j4j .yLjJi J ^JijjSjAiS 4j tjAJ 

tAs-i «ij4J#.5eJ-»-j4j Ai'<Lwi'Ujjj <( _g_ UXj ajjU'sj ^AjUjjJ; (tL*> 

(U-ji j»aj ^U^jjJ <J (JêJ(0 4^_> (U4j .4 jUl**4A 4j_o» j»4j j4_« 4jJj(U 

c/^JJJ JK ^ ‘OJjÇOjji “S 4jjj j4^4j UajJjj 

4jLUU Ij .(jlU^-wjLjjli ^lj Xj-U .CJ/4i J_J4j4jl) ((jJjU" (J4 Jaj)) 4j j 

^ jWjJj <J»J^ j-î »J‘*-Uj v (jjjj 4Jj45U Ii4jjJ 4J U'b jjj jSiJjiJ 

v v v ^ 

.OULoV JjS cj4j4j J>jj>\ Jj4j aJjCÇ. t/^JiJ 


Û^>*JJU <U4j U «4 j4j4j Uêj-Jj ^4_U>4j ^UIjÇUO ^ij 
iJjijSJj jli'ê/jOj^Ujjj ^UjjJ^Jk ^Uji Ujj^>. <4 jU4j>j" 
0)44, ^4^U .(* ^jlj, jLj . JLSaJjjIj* <*-> 

4jU. j»4j <—J4-JÛ4J .CJ/jjJj 4 jUJC jU_U 4 ] Uljj-U 

CT^J ‘Ls^-U'jî 4 j jU-JjO >ljj ji4J ^jr ^jlSUU jjAAJ 4 ! 4jl/j ÎJ • 

J jIvS " 40 u> e/wji jj 4j 
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•«**i J *~ U.'^ö </:*«,> J //> 
,y>i> ^ u oöö^ >4j ûijiiju^ «jr>ir ,j J jhJ ^ > Jjj44 

fcy j ^ -»*-' li ** jS ’ tJ «*£» A> ^jU.j /U J/ ^Lap Top 

U C .,jûlJAJ jiiL *, jUjjö* j^jL; /> „ 4 / j 

jjj ** i> l »-*■.•-« .oLTjU .jj^ j-j j (j L<i ^jj^- j^j 

"•->> f*> j »j*U./S'l» j «3^ L- .o/*s ,j.;j4. 
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^O^ Û J ^ “° Û J^ j-&Aj -CJrib •. Otr^k jA**a) 

SŞ*i <jJjdjA-i>4j a5Lbj .Ixiijlo jaJ .Ol5L iS 9j|jj4«li >4^> 0 ijZJ, 

4 0 <w>> o-XJljJsi jX-it <*^aj *^-rijL> <jj-> i-i J-StjSiij aJ 
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Oj—Jj ^IjAS^ ,u_^)4j^j 4^öjljj«Uîli 
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.coojêjii j!j 4;L ^jboJrfj 

V V 


J ULJLj Ijl_T4j4J1^50j j4J a) oWjiJ 4 —‘‘^’ 44 ^yL^AiJAj <_£9j4j ^lji 
IS~S*A> tji 0j4JL__*ji .öjfti j—5Lûj (1)1—4j Ij^lj csdiîj 4 CS—^lj^ 
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^ «Ob»A 4 j)ijLi jaJ ûjaJjJL) AJ ÇAj_L ,>-*)« J L'ûjij ^JdjA-l^AJ 
>i oLjCi 4 j4jja5Lj j (jLj aJ co'IjJU >/ 

:^)4JLaj AjlijL ^AÎ ,oI50 



öy? j'j^jj*. 
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^ >L^ i<jb 

* ** 1 

■0^‘Aj^. öjj’j^ ^ “^JJ~ J* i k'~>'t J*1 jtsl» ., 

.ejsiiUeAûjU aJ jLJ ^l jLub J<M( ^ 

.IjJ! jejeJûj ^ OJJ^ >j_* . t 

_“Yj j -v. ^jjj <»J 45” il^_ljy» 4 J JLxI-^û^Aj J J-SA£. c ^jjdj '-û 
^ ^_j“ ^lj« j»J-JjJ l jaT ijoj^lj^ ijjjj*—*- 

♦ ûj4lj>eiL> 


: ej<Jjjre.î 4 jL?uIjj 3 jji 5ejjj (jijdj 4 -^^ >ylj> 

v v 

.J>Ajj 4 -.« j ^ji -| 

.jl><uJIjlî >.VÎ*»*oj4j j u5*ûjij ^JdJ^^ -U 


5 v 5 ûjjj ^jjj^^-I 

^^ö4> j4—« 4 j l> 0 j5wuJ IJuJ jLjIj j> <*J ejLj j»4j i^ jI^-jL 5ûj 

i>L ((jLi^jiu >l5LujJl5>» > 4 J ^ejiJ 1 ^ i((5Ojij tsJb*^** 
j>4jj4—« ^j L: »- 0 4j 4j (jjûjL IjuL/jjejL 4 J iOlJ j ((*—5"e jij 

. 4 j 4 Ib L> 4 j <>Jjej 4 jjd J^-^* 


J oWj J jej4Jj-j C—ij 4 J LL ‘ejjjrjf >4J ^jl^SLjLi <> U ‘‘ J ^ 

5 >W “4^ c5JÎ>-^<j IjJj> J^-Ijij J jlje j4jj-i J-***** 
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■ cf€>— -- 
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i =ji )l - î t/.-/j*4*î—'«. *) Ij-J- jJLS'ajljUtjlS'i- A*jjLSU j_, 

n** 1 *iLjJ. J_. ..jjjjJj ji*SLii .Ijulj.j.jy ^aS-.jjjU*; 

^Jj^ ..j-uş-i.jU*. jjjj^ UL.JJISU ^jjSLSiSLu *) ^ 1 .«-.. 
>i J| j <>.-/-***—* *) 6 li> uL-.j«-. J jUlS-i-wjjl. Ujaj 

oL>«jjjj- r .jj*.*J u i_-_jS' *j J û J* i *r.j|j olj 

•0*«^ 

‘SbjAj (jl**. ">''0£ 4^ , »0 A>> j»4j U l j * X, ■■ .M* mJ «flji tfj 

4j O^JjjI-Lj4j 45" ^jjJU J c5"4j4JL 4j jljdj^Jjj 

J jU^4fc4jjl£j4Jfc J (C* ^jlSl_^4^_JJ jJ c5"4j) j»|Jöi j4j 

Ö '- ? "0 ^£j>j4JL-mJj jJj C w<^ 4 j ^,7,^,j jLj <<JJjJjlj4j 
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> j/ v 

^ C5j 6 jL^j ^LlJb jjJ<Ujdj4j <1 JjIj4j 4 J l£&jj4£ .4j4Jfc 






.j; *JL.*Î ..ji-V*' ' 'J'ij 

. l ' ! |SiJ i,J ' 4 4 ~î4'J4j *) ^ 4 , 

f> ^ Js- tfJiJScu 4 * J > L - 

0 | JiS ..jUajlSI l^b'J^-j J > JJ ‘ L ~ ,, J*1 lîjU- 

.AjA^ 4j bljijl 
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jjj j^*j MJiUylîjS f *i ( yb L i !—f*i oSLj 


^ULJj j\*i U'‘U<Cwei .<>i*xi4jli 

jJûîU«ejîU J*j ûhL^ oLi^ J «J^*L ijZJtjjj, 

j_mJ|> . Jj^ ^jc* J»jJj-4 Jjj^ J^JJ^ ‘O^ «-.!>* 
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.êjJjS' 

,*|jjJ (^AjUaJLIA Jj jAL&OAj Cm I UjoJjIj “LLy (jUilJUjei ^jAfc 
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P*î .CjLsJlUJ Si jl>UjL Ujj' (^j&jdjjj (jJJjJ.ljjAj jj CwmJjC 

,(Y, LS-^i J-^L jIjS'aU-mjIjIj ULjLj Aj CCCei Aj'LjjlSvljjS 

V V 

j34-* (^*5f j*^Aj .AjsjLjJ j»Aj c (jj'ljLu aJ .jLLaJjuU (Jjjilj J^^ ijoj 
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• J T ""' ‘-^ L ' f* 5 .«The Language of God -1> 

V f* 8 tPJ-Lş/^j-i *f M*5 LSwIîjÎ r *î ^LSIjj^ ijl-jfo r lj J 

•>&j*jLLj 
r * 

O^j/ j t ‘** J l/ 4 jj <*J J 4ja 5jj jJ<L> 

V 

jijjfj^ (O^, or-f^ 4 ^îa/j^ 

.j>45u jSjs-'Jij ^ sj^JV ^ tjlSJjJ>jjjJ> tjbjsXj j jljis <j-«jii> 

jêjAj J—j j»jl-—•*l-» ^ «j*ljJL—i-u i^ijj «jJ <-5**»j a: (ji<u4j 

>y_(Common sncGstors) jjXAjjL-fc a>4Xj 4 J 6L-$%jl jL> öjöjöJlJuj 

•(((descended) 6jyU 

44—X^-04j ^jAj ^aS* fi»j—- wnL 4-u^jj4—JL>4 j L-5s«Xj IS^ ^jjî)) 

*< j CwJj^ ^Lta aj a5" 

j fi^Lö ^jl—S^&i^S^fiij iöjLj#4A ifij XX w * A? aS* ^ jjjj IJ—J Aj 4j 04—<öjl-jta 

V v 

.«JÖ^ O 4 JU 4 J J jLj ^pj> 


^ «^aT$ 0 <-$L— T Q^S"4jJ_j J0 j4j jXij—> J T 4 j O 
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«4£)) 


^fj LiujU, jj-ajj* Ijui; ^ M bojlfjJj j*a 3 (jy 

AijiJtSj j»4j .oliii^ jLT4lî d ZfJ*i J4—4J 6 Jj4i 

‘jf/«-MfljU ju4—todij4j ij^-L (Theistic Evolution) 1 ^^ 4 —**j*i 

.«(Directed Evolution) 
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jj JJbjj ~ ^ f v . , 

W ?'*£» OJ^VH J*? tA 

_, D isr^-« j -» J ^ j " J jjJ ^ 

KjU ^IS^j^j 1 * a^Ij 4 ] ULjj^ ‘ 


f *î J<L -*J ^Jjj- (U-^' ^ * oU -“J« oi-JlS jijjj- 

:>j!jj<ub êjijl^ 

8J Ubîj ^Jjj-U J j<Ajj4jsaJ jl— jj-^d ^ r ’ V Ojjij^ (^ 

~ v 

^AjL^Xj <t y.jJ' Jj Jîj4^4Î aJ Lj5Uj ^»J^j c^Jjd (^jkj'U (Y 
j jL-Jj ^yljJA>j4_^ 15** Uj" ——Ij^. —s-JL J jjjijrij 

.jjLu/ j)j4j jljöJ-Ljj ^jjjj^Sjdj 

j»*^Aj ijêjljLji jlrt-l jtj^ l 'Ul ft jLj ^j|j)«Lftj<U*i (f 

j <j j4j ^ylS^^LoJ^jlSs-wO jjwJ *^jöj*J (OO^iJ 

V 

) J—’1 j$ Jö-U-> j ^AwwLOJv^jsAwö^ j4j jLjI jj *“JI 

« J <^uXj j 0 ^ 

^ ^) êj-uLjj** jlS'LL j*/tfdj ^ajjj-uoöj<u jAj Jaj5Luu/«i aj (t 
<>-; ‘•jlj^jjöjJ' (ajJjJ- ^ljöij^ ^Jlaijöjjjj j jb^jjAj 

(j H. 4 j^ -*5ULL ajb j6 ,j^u. 
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j^ J ^ ^ ^ j} (0 

^a>o 6 La* Primates 0 ^t<^;,_ L v_, 

^.jj» 1 > U J 4i 'j‘J U - l jj J -i* <4 oj^ .ol^jU (A 

iSJJ—! *t ‘J i ——j-jj Lr ~;<i i 'sW .1 j<lş j s'»jL_> 

IjIj —* ^ij^ J j*J—~b —ijj- J w s^.*; 

Lj 4 *—*Aj jLjjjA—öjAj (^eijS' AJAj^ jji |»aJ .ej4CjjS>L> 

.CCjL 

*•* 


v V W 

IjAÎ iCjL^JJ-5 4>-ûA> (ji<ui ^AÎ jAA a5* »4jAjL oJuLjJJ JlJjS" 

,oLf«i jjJJ^aj j ^" - w j<Ca5Jaj ^jScuLcaj aj 

:s jaIjA^ 8j i^jj^ 


t/#j n^iATejl-JÇA (öj)jS"AÎjlijjji** <jdj-* J Oti* Aj a 5”) Iji-» 

jejij^ L ®jLb J< U JL”L*L .jLj ^jJjjjIajaj ji J^Ş A-jjl^iiLL 

V 

•ö*H 

jljtjiJJJj (JBjjA^ (J8jLuj (jîLU^JiJU Jj ^XjUjijAj (jUjJlSLu bj> 

w 

L (oLTa-jJj^jL) jLTeijj 6j6joJ^jj <d (-5LcU«ei Aj jijUAÎ .ejjijljJ-U 

.6J<U-îlS' 6 JJ^ JJ- 9 ^ jljêJ^îLf cAî-’LjL j fSijjj 

.ejUfcjlTAj Ijuijj^ ^AUw4> (^L^Lj J JJ^ » 

.((A-ULijjJ J (j^jL (j^L'Jv* - ' J l£jO C>-> <J^ 6 J±j ijSjAÎjJ jAj 


J .u j jj^ .juuLjIjl-j.^ (jtj-i ^ j'— jir^L-j—(» 

,*jjlJj^«8 (û^*^* 5 ) o15*aj~»*> 


V 



$01^.34* j b j^jji 


& 


J o-Sjj- J jI/^'j 1 ' ou^ 

, J ,ui i SJ *) jlj -jî^^ 4 ^ U *j U.J 


Jj*& 


.«CXj ûI$VjU> *uj 


V 

V 

ju. Y • d ^J^ lA^ * 5 6jJ ^ <^ 4 jU 

^aSa&LjUaj a^UjAj aJ J (jj aJ «jaSU>4> ^ ,^ t 

J êj4jji/J jjJ' I4 .b((j 6 jl J c^î,^ 

jij-kj <u (jJjA-^ej<u) jj-U Cwj (-/«0 <ySj5.>Uj <U «cj 0 

,c^(Oj<c-sjL> (sj^ jIa j oj^jJ^jjj iJjjj 4) j (o)jc 9j4j j 

5 !j5’4^fj)j ^Jj4-ajûj4j ^yijJlSLû 

a^j^jl_$Lwo jaî a5LjJj ojL-^jj L ,<>jj 

SöjLi^jjI^^j jji^uvo j^j *£+*>)jL Jj Djjj ^jL^A-fctijj 

v 

Lu^X A ((jl J$ 4 . u l jIj Jj<UwfijAj)) ^SL>4> 4 j jö«X>4jL ^jLLIj (O^ul^Jb 

tj A j—jjdSbs (û** ^) Lt* it j* j •ojjjjaS dj*wtj (jLöjU-«^j I*aj 

*J j'^'S- 1 J #jj!U jjj 45" 4 j4jU : jUjJjj^JjS* <u5-JjIS'jA jJa> jJ 
jbêj^j <ylJj3 <J (^jU* AjUUIj j*4j (^SjJyj <UAJ .CwOöi jU^^î-i^ 
J jlS'A.«. 7 ... ,j )j öJ^JsjL yj_j 4j4i^j ((jl v S'<U-*-ljL yju'4 —jöj4j 
j4j‘ (^JCjJ ^ÖJjCI.lWdj <j-5jj4i. U.CTJ& j|jdj >( ^j jUJjjSU^ 

ji_5-^^j. .u Oj.i aS . 0 — j ^jîfei^) *î(j—?>* 

.juS'05 45U>4j> j*^ J’JJij&' 

>jJ* jji f4 ) yS#^ ^ ^ *(& 

41 ‘ b4jU J (öbjb) jljjf Jbjsj 

j ^ ~ ^ j ^ .^tf * 




5 *, V 

J* **** ^ *** c^-jij L ^ .Jjtv 

•LTiy C5* J 

UJli vJO c/^-jL-^jj *< ûW—«* *iU«^jf r - 
/ o'*> ^ ^-'*Ji*5 0«.» cUI/^_ l>- 

jJLÎ <J*J^ 3 -i L - j “S<L_S' < U^J J êj JJ A_J_ Sa>4^ 

J (^ J -/^) JJ^ iS*f>j*£ij jji öU^ ^A-^jt^ J ^4 aL4A 

.ij&lr-A ^ S J *- i -AljbLî' t£j*JêJ-û j JJ> <>* li jji jilj^*4Î 

mÇdJbjAj 

jAjL/^A* 4J__j> l5'o j _»J îj»ojjJ (^jA^4j 

j*^4j jU ^JflJJ^i^L IjlTU iJOj~£ 4j » t yl5'ojljL> ÖJ*J»4i»j 

* aJ (_5'êj-J'j (_^jL*w4_^>4j «jLwL .OjjjL^jJ^j Oj-X) (^J— 1 <>lj&J 6 J*ij ^ 
lTV 

JijL?w‘j^ (jJ^j—* j ûL5 aJ ajL-l^ j*J ^xJaa .oja^-ûj^ <>LJ'»jl5'jA 

.oL'oiljli' 

J j*. Jlfiyij *J jjl-Jjbj •£»■«** 

.J^*î f*î ^ -JJJ^J^ J'-U 1 *< ^ 

j ,Y • .v jfu, > .töLS** -»o.JJ *i ( ->^ U J 

/j/X Ij-Genes and Human Nature 4 >îS' 
Gene Suppression - Activation Theory - G - SAT 
: .jijj<ub .j.jt> ^ eJJ ^ c* 5 

v/y ok.j^, W ûLw^ ^ J * "' 

rtj* / ,.|j OP <u jl/~* Z ra°< - ^ 

. „ * > . w _ a o , jL-$'ojlj**j~P **—^ 

-ûljuJaJj^ j Ajl Jt û-û <>JJî-—^ 

, ^ejije-ÛJj (jpî^Ob^, ._ 






*> 1 /- ilî *** J tf«jt s ., 


'J ê J»-Lj 


jjU^b^ Jjjf—JS -C 

J,j~yj I sri&i J ib y >l^»J»J“-^j lSjL <j *.. JJ4 f 

. 0) oIJujjj êiiLsj^. 

J* 

jAj ' (T) J JJ C^.u cs-^ ^ jL5 'sj7jjJJ4^û j 4j 6 jSjê j^j ^ 

.^djL-lL J Iju'Ju^sj^ a) * jjf sjJaa <g|j 6J<G ^ 


:*u»aJ Jj i-i's»,dj J> j jj^ ^ 
JjjljijêOUj (jjLj iJjJj* 1 ^ -r’ Sj4.5Lx.UjJ dj Sjd-Cjjf 

_j*uw<J Larva I^^-c-L ^ ^ 4 l-u-idjjU aj .djj^j « 

jljL;> jlj4J (Jj-7 ^^Sçxljji dXÇ>dJ .SjSjJj Jjjj ^ jLiU .dj|jL« / S' 

.Ajdjljjdo jidjAj Ai' .(JjjCj ^ #J( J 

j-J'sj) I J-JlS'dxUjJ dj *-l dj .Cs_jjJjSS I ->— j - J li' d-wj' Sjl5w j dj dJ.jj ^ 
J—;ljS .OlssJA—M/UdA jIjd-S”0j-JJJ dj ^j—u/Ls 0 J . X_X JLfe (IjJjj dj djj&Uadjd-j 
.oIsssd—uUdx ^ jjs dj jr l/d-^6j(5L;j ^»j j j\ jt u ^^SçJ j aij«j 

.djoj^j jLdjjdj (jdjjj_»j . (J Çjd._^u6s jd-jjjjos (jdLTd^jijjU (jdjUIjj/ jdj 

V 

•jjL* p*J .olsssjjj lo_«Japanese Gobby - ^jj^lj ^j_f» ^L J *5 

di'sjsj dJ AdSj—5J r 4j Jdfdj .4şl0__O“ ^s^-Çj tf dj ui'ddSjSj jdX lsd_-U 

jd/dj r Vdş .Protogyny cOjjf # s »jCJ jL5'd_ço dJ JLx?du sjdşl>jjj 

^ JJ -^ cr^J^ J*— j-ş dfdUjjO SjÇJ IjdJ .SjsJOljdf jLddi'sjJ 

- Iprotoandry »jdLjd/sJ 

d/ .IjJj^ ^d.jjj' dj Odb-UU jdj ^jj, .»jd-j jd L'dd^;jjL (V) 

^ ‘ û f 4 ~“ ujU « 

; *' U ’* f 4i ‘X-JJS lij J^*S- Jdljd 

“, J 7/ yj “ ^’ 3 -> C**^ ^ J JlS-dUJi 

6-,*, *f d J^> 

1 ‘~* d 1 - 11 . -> J .^.jjj jjJ-£ l>J 


✓ » 




J ‘^ JJJ ‘<^J e ,? e A-oj ^ajl> c 

^ f^ ,C,irU J eSj-x^ 4/ .cj/.a>*î 

Ic ^'° jU ^DNA ^ > ^‘/.U IjJj^ 

^ji ^ U *& £** ^DNA r 4Î Jjj^LL 

vjjj) .U) jL_(Junk DNA) 

(jjl/^ J AJ ulj/ jjj ^/Ujj U_(^ 4 j 

(^((Epig 0116 ^ 05 _ JJj A -~’)) ^jJ-ilj <b Al*j|j >CsJJjö,5 


ö J) Jj Ö^J ^ li 


^ ‘j*-/uU> u/U «jêjöj_ûj ^--DNA aS'UU- .ej|jçLu« 

IjL/'li < ^(>id^j^JS-’) (ji-^Ajjjj i_Su)Aj>j/ ‘jiljj 



a) <_/—jjjj Ja/a) 4/ >j/ 6 jj. - >aj 
• j>öj/4j^J I•XjIS'öjijjjja/uûJLi 


-û 


‘4i e - )l -*ij ^J^-:^ 4 -’» cs-’^JJJ 6 ji^ j J j*AÎ -T 

v 1 

J >U6jaljaJ /»4j .6jajI/'öju-I^Uj ((The Biological Big - Bang )) 

** ** I V * 

V 

J^jjj I -*—Sp J ^J^-^-dJJj jAjjA-aJ JU«, jj—U> ci* (jjAjjjjöi 

V 

IjJLm) ^j^-^Lo ^ - û 4J / 

V 

x! Ojj^ ^ gL w u L -‘- V . t AJ>» ^Lo AA Aj Aj\ jb^AjjmJ j»dj .^J 

(ji'Li'UJÖjAj (JjjjL4> ^/jUjAjJ Aj JjJjjZ Jjj /4jlij4-a 
<4j4£ û^4j A^oAj .^L^JuJu. >l5^gjL> 44>^L il -L 


‘ rv J V • ♦ t ^ûjLoj aj ((Scientific American» (N) 

Jun *< ) J'Lili 4 / « 0 jlIjçlA— öj«J sccJöi j ojb aJjj f aj. J e jLU 

“-'LTjU >0j j_J/J4A ^ 4 /öjjIl-J jjj ajU^SU (DNA 

^OJÎU Aij^lju*, ^jA/AU-ljU /VjP >0 a/ ‘Öjljji-U- Jöj4j 

,4jIjöjö AJj j 



—<^fO ojt 



X «L.lî rfljLfli ^ f*i jli ^ 

• j’iJjoaA 

f *j 0 Lr<u-» j w/*"* 1 * J&J* ‘^’** f 45 u?L*i J<a<) 

:j jj<jl>ei j)j»je-^j ÖJ(ij » 

v ^ Ji 

w ^ii 

*£■,jjj |j_switch on tf.jHî Jljj.jl? *l .jLlî j jjt> < 5 J_j J>0Ji 

.ImjU f *J . 0 , oL» J\J ’/.VN *. Ij** J&—JŞ utti*? 

jOio)^ ^Jj/ J ol>/ jJ cr~* J ÖJj/'iL ^ ^ 

V 

U<>j-sJ jL»j> (jJjj jLi'ojj>jijj> OjbjbXJjj ^^(jll^atilî 

j'jj^ ^OiOsrf Loj^ ls.jjji^ ^Lj plTsji*; 4) ijj^f p'4^^ • 

v r/ 

i jL-Al .*jjJli*; jw__j' Macro Evolution jj-> j—j oj&ji* ^ 

ajU-sfi jlfijjjL^ >"ajfijjjaj ‘-Sj>-; l/j>o ^jljjljjS' ^yJjljj^ 


(JjU^ j ( N > 01 J U (J 4 Sj_; «Y ♦ » V <^L>) Jj<U <>jojJlSLLoj J (\) 
;»jj;U Ij-Y^ J Y--% j-jU J «scientific American - 

U-U4U> jiJSyi*. J jUjj jis> u 4 ,»jLj iljbj^LS' >L> ij 
Jl—* öi-Aj Y j jL—ij 4 Cyanobacteria jUu ^»4 -\ 

U ** ^— 1 V *. * 6 L__i' iS 6jjj t( jl—iL .oj^jofi J4J4.J 

JL_ t«• • filjbJl/ «-»*«L <j*»*J ,j,|j 4 

j ^L'O,** J J.jjj *) ÛÎ^«-SJ^ .<jj_«*j'L toJ/ 

j^4j j bjbSjSjjAj J.tjU 


K-t. . , < . , f* 4 *" J fi«"hjj t ^ts'*jjjU ^.jjj oljjj -t 

*. 4îû: rr 34 rr ,'^‘ j ^ ^*^ ^ *> - r 

j-j *j*j .oLS-*_J*i-l f ^~ " J4 ‘uLIj ,w* 

• L ^A 4 , 0 >0 


.*/.r\ 




ç.- 








ja ^J* Cfo- 


Mic f0 ' 


. - ^JJ» CSjiJ.j^ 

—» - *° jAA 

.«Evolution 

V 

X , oL ^ ;<uAi ^ 

)V*J * J Y J “ J J ~ J? JL-S'V.W j uilljj , J ^ J L_S' 

^uU-i*» wU J '•'“** *iA>Lij j *jL.as .c,Ljjj jJ ls'.ol; 

pre-Determined Genetically-) .^1. )aJUj ^ ^ 

.(Encoded Line 

cs-^e^i jj— ^uaj .^jja^ ^ y.j. 

jAJiJ ij'J-tJ** C^^OLjjS LjL j4j J ejj/fiiit* jjUJj** j4j*i4j jl^^ njjL.5 

.pre-Determined Master Plan 9j ljj,uli 

Ja?a) fsJjl—A jL-tj ^L- ^o aj ^ .olSVu. ^jjL j 

jL ojtk 'W>V ^Ij 'j^^-^j^ Ijjjjij^ ^l-Jajfcj^wu 

UljJ^ «j < ^-*4i' 5 ^ Lîb ^lj-j- ^jjjejL^sL ^j-j^j oi-> »j^ L> .jlX-jdjJ 



yt .3 C * * 


5 f^4ia»îjU ^yJJ^ûjcU 


J jl/^c-Jjl* /JÛ4— »j*i •/Li'^J-y crO^ ^l 


V 1 ^ 


uij .jLSU-rijj'i ^i'jv 1 "' ^ 1 -’*- • 1, ’' jl ^ y ^y < Ijt,- 

*j .&f*j'-Ş**S ! “■ *‘ Jil <*-s J ö'f.jijj,,. 


0 -»lj 4( ûL-.aS' 3^i*( fiL 'öU ■->•> J ^*- 5 ’-UWjjU JV | 
.,jUC-v* » tjjjj ^ Cf^ ‘J 1 -* ** 0**W <j'j ,x O c^j . 

J |jLJjJ> <_#—jji^ •<j'—^j s J^ J S JJ^ cf^—-< jl—•j£ç 

^jjL-iw# Sj^Jdi’sJl—-JsJ jlj*^‘ Tjjl/wi Ijw'Vo.ji, 

4jlj_> jAj'i'aJ . jjj-j <j-£" 4*>J*& J jj-AjjA-** AjIjJLJ aT . cXK*tj± 


■ jj'a.ir, 
•• ^ 


v> 

tr 


<J>00 J o " J J ^ ^ ** ( M 

V 

- (j*}£}} jfc»L*» l£ 00 ‘^Li*ijl/ 

• « 

UL ( _i__.Logos j jlj Lij Bios .sjjs/j^L o-jlj^j ( .o ^jBiologos 
Ajlj^ .C-Uodj*4J j»4-T4j jU (ljkJA_Jw.ua aJ) lj> jUj 

^SjAjljAwj jjUJUj J AjUj (JJjLjA- IJ_> ui* ,CUs »juJ jLij A 

.u-lj> 

LN/t—- a) fsjjj /j-i Oi-Jr t—^L 4i* .»jjj J— S' w i»jJ ^—-L r~r$ 
jL»j»jL jJ u .CwU uT ojs jj^, JJ'J jjjA_»jA aT 

Pias jf tiU ^ L»jjaa ,olS*isbjUwjy j/jj I j> 

^saU. j-i'o* »0 Ja>jaa JIajjjJj *s (N^ÖA- l^lX* 

o. zJj IjU j»jo Jj_> *j jUjj ylj»j.jkUj 

■*jI/IUL»j<j4«j »jl J> j A. *3 aJ J ’*> i 



J4 U jj j«S , *j 4r . . 

|/: j: . f 

, . . ^ ‘ -i " jUl t •*J*~L,4 S j ,j| , 4 

K “*** ' C_! “ ûL,b -f jljU ji^- <vj,. 

J 45 ^JJ^ 4S-.JJ4; J4S 

^ objj, r .- JJiM ^ .^ jW ^ ^ 

** öjaJ OAîLîAj .o 2 _!? . 

-J<u jbj^J t -t 

^ J ^ljj-i* olSUU^ 


îI^aJLS^j^ jJ 


jij/bŞj u-4**<) lt-^j** ji jlS'.jljjir .clj^ 

ÎjjSU-ji ij^jjŞjj odji^ *i bjlJbjU J ^Sjj, ^-J^J. ^ 



* 4 jl J&ç f J cç!tj* .*i** J*i*î\j *_/ 

j jU ajUu aS'^L j 6Jfij4i ^ 

•£>4*0 Jfe J **£ cr^bvr' ^lj^* cso'j W ^ <U0jj j^ 

j b—J j jj^j-olj cr^®'*"^ J 4 jI»lJ^_^ j olT ^ojûjû^ <0 ) ♦ 

lj—> cP.ij—^*i jl— 1 <>-^40> b j4 ^ 

♦ 

jL^S'iÇ. Aj tiOOS JJ^S^ bj-> LjIj .A^A-J-^oi <U4fc (J SL_UUjj 

'W* 

V* 

ji'dj jiU jj oL' j (oooJj a5'«u^jI J j5' j<^jJ) oL'ijcu 

V 

o uLLuJljo-Ujj j bjoj j ^Lj^ j ^La.ji' aj’jJumu 


j^L-US' A*°6j4& ■A-O-J ^LjlijL j4j JJ_J><U *4jI_0<O |»4j j ^i .., >1 

< j&J-* M -? oLi' a 3 la!j^> ^jOOlj jLa) I-ljoIj J ijjSnja 

V V 

JJ—o4fc ^L-îJjj- o—L jJ ^Ij—*- ^LjIJ j 4 j1 jJ^ .jjljS'jl 6 j4j Ij-Jljj> 

^/LjLX'4* 4-Ja>. 4j 0_jj 4^eijeilj 4-O-J </if j4j j*fd t 4j0j45LlO 
cs^Jji^'L^ Ij-J- û-LJIjsL jjIjaS' 0 jûjOJ .coli jLjjj ( j-S'u!j4û 

V v 

<J^4iJ>LfjA4j iSbj 4jOJ Jj 0Jj4>j4A .ûjLkSLu 4j ^j>j40jIj ^j>40-9J 

V 

u 1 ^ LsJjCi IjaS ijJ" »j*j oLS" jAê .cJjŞiijti JJ 

••j«b*jM jl/<î-,ljls ySjjjo.j^ ^ijL j jis - 

-ijis lJj 4 ^ 



* ~^§0 îol^^ . v 

* jj, _ _ 

—'IjL; ^jj.,— ... 

v . *r 

^ ^ ^ •**«*- / L " ^ 

JiJ^* l«jJ ^ ^ hj V 

CMjU*! ,yj, » J4 Jt_J- . . Jj ~“ J ° 0 J csJt^feJAj 

* /-N ■ ^ ^ # ^JjH aJa^^Lj /- A . \* ♦ 

J Genesis - ^ •_.. - - 

^ ^ ^LS^lî 

î I jj I^ ^ 4 J 

J CS-«6jL__ . 

~ * f w-e»j»j4? j ^ j4 ^ 

••jja^îUjtf ^ 6 j4j|^ ÖJ ^ aUwjş* 

j j j j ûUf 

^ «♦ 

.jji-^Oijtj^J lijljS'dJCjjL 

V 


t 



b^jj B C^3lj jlç^ 


bjû^^ cd 9 J^9Q) 

v 

k^ajJjJ !j ^iSdjdJl^j ^û^j 

J>\&>S ^umj\} ^ 441^1 


?4^!j5ûjjj^jjj4^>-4jbb - 
«^l5û)4jdJdS ^ûjûj45 jj ^ 5 ^ 0013 » jb «0)l^û)4jdJ45 ^û^ûjdSjJ ^!j>» 

!cJJ Cooölj ^cjdj^jlSdJ vSûjjj ^JJjd^-dj ^jdSûJ û^4j ^4jd4&b 

ÎA ^lj S ^^dc^lj 0 I$I 34 J pj^JSj!-> 




^JuulS û 





oj*. 


O w '] uji.." 

ö lA^- & ^ 0 U J99J |** 4) 


û94j15ûj 


?$&&&* c^j'j 


^J- 5, 


£>Lj 0 î)‘tio.<LS 

V 

4j OA-jLJ (^UCLLfc* ,jöjL> c5LlSjjo j<Ub jL-0 J&J 


j<L>4j» J^ f^ *(4d*A û(-fe> J-J ^jL-4j û^jL” (^LlJIj^Xj) 

V 

jL v/*J ‘ oL -^ ûLaû-^IjU I-ljLj aJ .CwXûj;®J (^Ljlj 

û-dj^ #5 *tjij^ 4i J 6 >-S^ (>dj-*dj 1 J^LjIS^<AJL_*^a5^ j ijA J C w lji" <»J (^Aj<CÛ>Aj 

^ /1 -„-_ 1 I-' l —j-' (>Ljf ,Lj ^J>L ûL (^£4j4_L>4j j»4j (^Aj ^S 

.oLöû ^StiSjjS öjljj jjj)4j (jjjaJj 
jL-'ji (>—' cr 0 ^ 4 -? ^ **•£ aJ (J'aj j4J (^Ij^jj (jijLlj ^jj<Li>4j 

V 

: (Y) öjjj"45L 

• v _ u 5»^ 

•jdJj^ # jdj^ ^ :ûjLj4_ui 
‘ 4 Sd^ lLlf*> <J (^j1^jLIj> J J (jL4j>jljlj (^öjl^j^—' îCjjf 


(••y—jJJÖ | j_J, <(J löl J_> (>lf #JlJ4j jL* 4J (jjlHjljjAA jjû< I j 4j •. ) !4j|j ( N ) 

[jLwU (j<J ] 

4j «Nancy Pearcey - (^—(^—Jt'» jj^y t r4i A d (*) 

j ûjjLdLJ ^oY JfL- jA—jj .«Total Truth»jjU4j L<LacL' 

udb<*i*.*3 (jLL^ 4 j jöJ>4jL ^Discovery ^l/jo ^ 

•L” »jdj 




50 ^ & 

h ^jL ^ J ^ 

„.y^« ^ jA " **'*** JJi ^ J - b 
J^-b W ^ iJJJ - /sj) ^**'* ** **" A 

•‘' , i/ li 1 >* if.jL* 1 E? 4 J A“ ö^ejljb j 

J JbiJJ Jjjj^JJ ^ ^ ^ JjU > 

f *; ^J-Jlj i-i “J^-^ '" lj ° JJtjli 

0JJjî< Jj,/ji*-^ >J^/J‘J J^. '^~“ i ^ “J*Jij*?>i * î, -«»jlî 

lci/n UlS'.jljU 

Jj^ J^ t*uWj 

J Ju j-i jLS' A'AjU êjM-wêjlç J ejAJij5L_-i jj-> iSsj^ ,6j4jl^«JJ # j 

aj |j jli'a.-O-Ulj aJJ*jU .ûj^iSVtffij ^U'ijljL 8 

asJjaSL j ^Lî >ç—^ ^ ‘lhIjj^ ^o^ij cjdb^^ 

• 0 j4JLoj)lj 

£j^L «CU*jlj Llî <j>Lj\j* 

^ <Lu j Lw o 2 Lö L ^jLJJr ^.J J^ ‘^Lj^i Uljji j»^J j»LT (_r 6J CCsi < jjj 


3-~i ‘0*/ej a^wjl—j)j (ja,—iiaj j<J ^jl £j> jli'a-ÇL—-ilj CuLi (') 

A^ .(jejAj JJ Aj jiA-dJ Ojj—* jjL-.j 

(iCL-jej^ 4 jjLL_x^jjaj jaJ «u_jjj__j <Jjj__« ^^JejA— (jej^J^ 

J JjL J yiiJ JAJ ^Ajjjj a/ .oLLejjei öUSejAJ oli'jL .UW»J^ 

■cr’^i^ Jj^ (^JjSLoej A;.ajis |jo'l$~> aJ 
L “ JJ “ '* jUla 0j ^ JU I.jj. f *j jUS J 

c^Jlji jS-.jU ..jj-litjj, ^lj. j j ^jlsLt S.W 

■ C4<J ‘ J * J “ , '^" ^*^.J J j c^j.^ bUj J J^ W 



Sc>l£,, 




jjai"ojL' ‘OiOöi oLl.) jC . . ,f 

^ cr- “jW, f 4 î 

=-ua *) lSçSU J4i Ji, 

■\^y. «J ^j* j . JtJ ^ h ^ 

, , " > . " ' " ' ^ 

^ -e-Sljjj oUulj^- : rJJ > 

*”- ' V 

j e~*\j - J>\j* Jj ^Lj |Jjj 


^ s cj^s^j 

(^S^S-ll <Ltû^ûJi5 JoLoj^I) 

♦♦ 

Aja/öijLT (^Ajljai^öj jAj (jJyîSLj.S' ^ cs-^”^ jfrj^j-i i-i oU^IJoP 

v v 

.CJ/’öijLjaj oWjW'U (jij 4 -^ 1 ^ j^ 

v 

(jjLf*^ ej ij>lj «Lja-i LL j jljajb aJ aSj^- ^ylfcs*- >oj jöjaJjj 

v 

jûjajj>j .a^wJ jaJj-j JjL >Lfo> ci'dj (jLjjLj Ljja-w (j-»^j ai jwJaj 

v 

jj ^wiÇj (jliljj j öjaJijiL-i j j (jjUj^u J ç*j Jl> 

(^jLjjju (^SLL^j* lAJli'a—iaj <j*jjjj J j 6 j^jj~> ‘Oj^j^&tri *i *ûlX 

.ajl^iLuLÇj j öj<u1j$L) jj ^aSL* (ijl>^Lj (<>L>j)) 

jjL_Lûb ejjJ 8 ^IjLujJ .^aT- ujjLJlj 4—1>J 4 ) ^L-jaj L'öj 
^ a^LLjei ju /c-a* .(Miracle) ai'ajLLjei jsj^>. * 

iciu.j U»jj« .'CUi»i jJjij tffjfe Olc^-^" cs^J-*^ ->'** ^ 

cu»cjf,i t£ .CU.JAÎ j-i O 1 -^ tf»jOj*i û- 1 jijC-jjî)) 






jj^ j^j^j* 


v 

ijjjij-irt jL «Uncertainty - lsLJj OiLL^U (JJ j 

^LS'ej 4 xigiLj iCwXJêj t sjs3j-^jûj —«Quantum - ejlj_jc» 

>öj»*&çb J J ^ ^ljJ)oLTs jA r*î ^ ^ 

jLj-wd A1 -jjXj Ij^ UUSLjIj Lsjj^ .jlS'LL fjSj&jjA ^ 

IjjCULÎ jîdj j»4j JA— *4j Cs—ej ‘ûiij^ bdJbLL Jjj 

.^aSL jLylj^ < /ISLu>*<uj-<uL“ û^ ^jaJL^j jJ L .j/ 4i 

ûjjijd/ (jiL-j^ j Jj\j^HJ j 4 -^ uiLejlC oL^lj «*jAjjAj 4 
Oli'jj Cw-jjXj j jJ (J^ 4 ^ J (jC-—'lj ^^Ow^Aj 4 ^ 4 ^ JJ^ ,Cj ^ ^<uL 

‘ jjJ J J^J *J*î J 4 --^ jLajJ-jlj jj* 4 ^ OAj’L^j" .CJ/L jj jLsjAö/Lc 

V 

.jaiLj LjSjJjjj jd/jJ jJajsL ej 4 Jl5'ejl><5L>j LL yîj 4J 45 

J jsj<Cj_; LL» jo jaj ^JU^U .jGISL ij—Aljdi aj OejL<u ^>j<« 
ajLçS'ju ( <(Ordered and Rational a-wiL^-jJ j jbLvSJj lcJLowL jyu 
jJ-U t j_«<jJBi J jjjij-5 Ij 4 — ^JjJ^ *4 jjj (j‘* J LiX5'je 7 U jL 

ÎCÇj (J> 4*adL,j5u J (jjlj^Lj cPik 4 - 


- that lt ' s 

(N)The most Incomprehensible thing about the world is 


Comprehensible. 
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■ jtjCjj, c§C~~ 


U^^cjiA 3 jaşcûşj 

^Js-tjj- *~~ijjh ^Uij ^ ^ ^ 

V* ^ ** ° J J “ iL " ^> la ^.jljj*.!* _T,, ^ 

!)t Jp j x«* ö«M o' .(cj/Ujy rf.j.jo j ^ 

J>W OjJ-b *t öb'J^J-! JJ.4* .C* ^ ^ 

j[j> *îlj ***» -ijjJj^jw c/ib ^s-t^ ^.j^ ^Uu, j4 jj 

g_> t** 1 *. *i) o 5 *** ‘*«i tjŞjJ li.U.Ca__ j.J 

*‘ J ^-“ J LjSj^Jjj ^ ** * ^ <-SL>uHj j C«j4jJo« 


t#iJ 


U <jrLJ 


♦ . ♦ 
b>4j t 


Jjj\ —> (Jij4j|j_ SLx) J 


^_j"<Uij4£ ^bjLj ijj-^^i iJ6j4j J-J «j4U_X^jdiCj # j jL^jçjCjjjli 

j Ç --aJjj> ^S* *6 jL*4$Lj («JLjj>. 4j ( ^JLj*IS'4X*> j Öjjj4J4XjjjjL iJijijS' 

• ( 'ûijLj^ l-XXJ (jJêXjji J ( jS'j«UXS' J 

uS'êj «jLoJlS'êjljb iJijAji _^j»4i' j 4CS £ j*4j J*u«4j (jjjJlj Jj lOlS'jlft 
(piL« ^JL^ <j jLS'U j j" j jLoJIS'4_oij> lîljj 4 j cL j iCOii ci 1 ajsjLJj 

jjUjiiLo ^j-jjjij*^ t^jei i-S'<L wJ4_ojL ^jijsjU 

•ûi*£< 

(jjLS'oJdj*^ j_^û4Jb O-Xiljei Cw-jjjXj 4j (^Ij jSJaj «U «j*î 

(ij-*J iIJu-LwCjIj «J .(j-—C*i ijiC—Cjjjb ^Jja—^ijiO (^J—ii x) jL-wbj 


>Vji *jLçuj yîUli .«The Selfish Gene - aS'^—jj> 0) 


.Richard Dawkins 



<2§O 



i'if 


r.i b O^UaJ j tJjtr^JJ ‘jLjA ‘L<L , 0 ^^ 

..„ b r>A jj> ^ j *- r v J "/ i*j 

>4CSjJ jjî*l -CjJ-i^ ^ <J^ ] j iSjj*J-U C~ilj f | jU 
^ **•*» ,j>4AL> .(Ideology) şAj*. ■c>jj i (î>AjjI s ,j lJ4j 

4, d L> i« > ^»-» •*>-!•*/ (*J—rtJjli) crtjjl, ^ 

,cUi« cSJ-.iS' .jj-îj^ oU/ ->*<&* cj-SjU 

(r) !ol5L^Lw ^LLûLî dj 

jd/aj ,J4jajj^SJij .JjL^lj LjjjAÎ .I-LLuUjS' dj 

aj ^IjaJLj Ija/ £ sj^j <LL !«j<cJj^UTL I-WJj« ( _ s Jl5'4iL 

ÎCwUjoi Ljj« ^LSLiL ^y-Sj^LlXj ^<»jL 4j <y^lj (j&jjijo 

V y 

^jLJlj ^ja-L^L «Paual Davies - j-JLöi Jj-j)) «jjL ^JljLjJ 


Lj* < I $ b* d j 4 . .**' aJ ( j L5* LJC. 


i L J ( ^) 


V 

J~> tjl^JjjZji^JjS (JbjA Jl —0 J ^jZSjjm $J I JJfc j 4-Ö ûJ Jj 4^* ûj 4 j 

(JöjsUl J jl>^ jA —0 .JJLLLj J j 0 J 

V 

^ 4JI j L^ ijj i^J^S ‘^y Lo jjj— wj<Lw 4.J j \jjS j (j-^L^iyJ 

ijLwL <U jJj iJ>l-J j 4 J jaJaj 4 j jjjt^jy 

v S->** 

J-j « <jJjI,sLJ|jj ^»jAj C-,_Cja5' j öjj—> (jr-j ^jlJ j»<uL5L<u> |»^' 

, l_? i * « L* L_t^ , jl / a ? . .„ j ,\ J j a, ..., 4 ] 

j <jo/j*~~jL .jljuu ^LuAjLy y lIjj. <t jyL5Lb jjV u 
J ûa^jSL; j «>s-u > a>j> <cr ^ 5 L^ ^lytf ,oLj 

j J »jCU j ^jliliaj <ur ^ 5 L^ Utjj^ iûV.itf** 

‘Lj^o ^jj»ijlj> ^LjC jj-*^ 

Darwm s 1-^ J .Danie, Dunnet Ij^jj. j* « V1 

.Dangerous ld ea 










Jj** 


!C ^' 4 J ^ jlJ ">*■•» ûlflj4S*a_.. 

JJ ^ J öjj>jJ °^“ «^0«, ^ 
g* J/ Ij^ A û'^l* «#**** jL A .^ 3 ), ,,^ 

i3) >/ J w *J«-Sjj- rflfUli c^J 

J ^Lr~t ‘ A «i5L 4 ™* ,Aj <Is i J J—^^ 

J JJ* 4 * 04jljAj -> ^ ‘^jUj^ j çji 

v ^ 

»((> — b^dS 

V 

A v ♦♦ 

v 

I jtj^y. *•>. (jb*$) J^'H essr 9 jj'° cj^Cb<lt j 4 *--' *~r*-i Jjêjêj^j j jai" 
j^**jH H Jsw«-X—iLo ^yjjj^-wjji jLS'öjASlijU 4-wUjjjli jwUJOi 
^«0'IjAj ( j ‘- 4 - J— .»« ' Jj^ <j— '^jIjJaA .^_j|jO jLJ'-iwi'^UêjA^ A-JjL_5L*IjjT 
jjai'»j (^ojjCJ—^ 5jAjaj_w*isi aJ j j w> > Aj^j*w ai* ‘ jj j" -■■* | ljU^ 

V 

Survival is for the - ajLcjjjUu*jf j_j ojaj'Ls) jjUljj“aj Ij-JajUj^ 

.(Fittest 

*J tfJLj&S }-> t/aJ be jJL)L« jLlijaJ 4 j JSa£ ^jjjJhH J 4 ^ 

*i Cwoi JJ ajIj4^ .(aujjajfcja/ c /<Ujj'jU> AjjaÎ *Sj «CCJ*-lj «jLjj 

f *i ^.4 c^jjb 5^ J û 

Ci; 4 .^aSÛ *i *iU=- W* f l - , “J A| J 3y -^ 

j ûx&*Ji« *, *j|^ c^-wLjlî îcÇjljJOj*- l «J* iL “ ->U<‘ J 

6^iU4-i*4 Ijj.jax *l jJc xrJ*4 .«•**< ûVXjjv.x* jj« ^J*ji 

I5c4»«u ^^NJj^Jii 

- - - , :. t >* * = i J L ■•-'* : c * -’’ . - 

><oLmS'*ş j «Francis Crick -S->J*Jj»>JJ* ^ 

J J*4-,*. *b« M ol^jlj/ <** 







'■’^^ f - Ui *) *£îij*5 ***»' -» cr^ili ui^. 

J 


o^ilj t yl54j'4jl 3 j :j. as3J 

l*Ujj- jW >vJ /J* *l > *^J* 

J ûlj*) .^ li^Vij CJ^ ** & *>^» S 

j Jt jJjl» J»_rtj Jj"il>4 4 *i >*- j4J ' ^ ‘*>“U* J >'-* Uj&« 

J Qi AJ, ii ûlîili yyUl J (dntelligent Design-jT^ 

jU*4u JL IjuJjêjL jlT#A4<* J ^iUXtjl; J4j e Jd jUjLlj^ 
JaI’.UjLXj jl5"lj4 ^X*Xj^*j i4jljl. g -. t Xj j4j JJ-OAA 4J ji^^J^Jj Jj •JJJ.UxS' 
4jL>4i <_£”4jJj L5 jjjjA-t>4j* JijSL-A j 4i" ‘Sjjijjji l«XX—Jlj (^j4jXj jljLsj 
C^wjji IJuLjlS^ uwL-Xj aJ jl j<Aj LIj A*jL Xb^jAjdS AjjLj «L> 4j j j jX*j 

S^jLjI&j 

►»-> «<y 

Y v 

** ‘u y s^j 4 >JLjIJ4j Ijl^ jwJ L <öjL^^j jdj|«U^öj Jj 

*4 y —** <j—((Arkansas - _ *jLS" jls» ^ ~4 j%j ^ b^AV 

<JjJ-Ş~& ^J^ > xS'u-j/ .6j4jj__fjj*o jL SijyJ^H 

‘JJ-i ‘U'trij ^ljy jç,*. JIJ.J4J j*_*J Oi/.J*U»' 

V 

..j*iJjSU) j4< *;._,!> fJlAjJ | 4 ^ljjx; y.*. ijç Ju 

V 

^ C5-^^r ^ i 4j 4j jftjib 

ytS 4j v_*j/L AuIjaT >c5iM j|j ^^LSLoA^ vJ'aj* ^ 

* jöj^L ^-scS’"djLji ^ 

V 






Jj, 


V 

*>* J ‘“ "t •»* -. «, ,„ >AJ „ 


*# 




S>& 

3 Cwulj JtS4j-<J| s , 

V 

'- ~zj- J~& c-Jljîli 

. *.. - . • • " - >< ' 

Unobservable 

t * , *. t ; j , < » ;;v, V; £~*fc-S- ' ', •* * “ ' : î 

£ » .... • 

■<•. ' i * ■..'■' 

Observable .#j<cj/» A 

1 

^ it ^S 1 J <iS tj 

ijiJ) c£ 4 J A ^JJ^J L ,JJ' 5 

.Unique Event (^jjjAJS'*} 

V 

J ^jLi j4<U 

V 

Ol^d^aJtfuLd 

.Repeatable 

■ 

r^j^j-i l- cojuu 

Untestable 

- . •, - - ■ i 

U •> •*■ ■ -.‘" «'-.'■•• ■•■ '■"•■ ;. •; '■■■". : .., •;.:•.' .;■.':. . '..“" • x '-' : •. •.;'"'■ 

: -' -X*î'>,’•. ■•'.«• s.i',. >i5- .v ,i ••: ';:. 

♦ 4j<*£ ^öj^jl^UI y 
: " 

■ 

Testable 3 

. ■• 

-r 

i. 

i 

«... v'f. v, '^l- «*. - 

“ v 

4jAliJjS"OCujj^ JJjA** 

V 

• $jAjc)jS"CO Jj*+* 

4 

Super-Natural 

Natural 



J </-*jjA oLTajJIjj i-J erdJ^T^ ^I^NJ' 5 —' L . 

:<>-* ^J^Jj'j 4 * jLj <^ JJiU 





$I \5 . 

^ >£i&! gr* *< ji/U, . 

(jlc—«dJ <Jjj*J~*i j ^JJ-^ j-i) û^ei ., 

jUIJj ûJ ö J—^ • Öj4j4>;j <J^^*** -mJ|j öijU cH^J^u ^ ^ 

■ CJyUli JTjA* <0 yi-ulj ^UL jj 

tP cs^L)i-^ Jh *j^L)J-> ^ *j4* cAJ^-^jjb ‘OLr^ 

•‘-■'ij^ cr^-r^ *cw JOj k aj MacrO'Evolutj 0ri 

^Jjbj^û S 43 S 5 , öjl j s ^. Y 

U*j4J .jL»j4j c AJAjU ^jCw’lj upjjlo ^J^U Aj 4 JaL<Û ^ 

^ ^ ‘j^ (oj^^UêjLjji cJjJIjiLL 4 ^) êjêjjjAJsjljji ^ #4 ^ 

^tjjiî öj^U-j*; j_T 4 j t< U4j ^4 Jjj_«J .j* JUi AJöJU'Ua ^ #4 ^ 4 

•^JO J*~*J jlj J jjj^ 

û 34 j|jC 5 U ^LI^J-r 

* ‘^ °“' l - i ^ °A»-» J *i J *>J ui^*4i*i ySUç J(JJ b 

*» -> 4 ^LJ ’c_JlyU tf L 

!tJ tJ ^ L ' *« ^ f * 1 u*JJS cçîti J ûlft^uul. 
‘ C ~ 4itJ ^UIy *f<SU.^ cu'/.* jj-ç 

lîtjAjtjl 




tfljj. l4 cui 


>^<-a)C|J-a} 33jcLal 3 cJjjJxtJ-£ 

c^Jo- ^ 4 oS-.^j JUtt, 


Jo- j-ij*J U-5J4* .tjiUjUti c-ijj- (jlU-U-ld 




•jjiîjti -jiji j o'jj^ aj ouir^Ui, 

** »*<y 

/aC 11, J ub u-i-jurjb ^ j 

' * -î .»»L» 4- “^ !jj-!*J jjr (jSL-i 4 £a__ 4 j yiij 

; c^'Sd^—Lw aj (jLjjJl^j^uJdjb ^^... (.s 
J .i/w^* 3 fiJ ^ jL-^Oj^" J^f Aî oL-ojf^ ÎCCO o^<UCUjj-* 
JjşJ* *j 0J J ^ .oj-cdfjX Oj j 6iiU J I4J4; CwJlj 

^ Jh oLUU<U*Uj jljAj .(^LjO aJ sjsj? 

^jjIjAjU j jl-U—j4> 6jsj_»aj j»aj .CCÇja—*, s< s |ija_*«Aj ol^a^aosUjJaJ 

•'UjJiijL ((Circular Reasoning - ^ajjL ^sjajIUU)) 


5 C^Ulj :p44Uo 


J *-il> Û>j4^ ^Wj *Li«-Jj ^L j, 

. v 

0<c^dj— 1 ^A^bj 4 ) a 5” tjjj<CjA>6i C—m*jjUj ^jSsjjL—mjJlJa> tlijjU 

:sjaj 15” sj 

^l*l&j s J uUjj-*- ^oUUL J jj> jj> 

ÛtJiJjjbj e J 6 j4jjjjsi ^lS'si.îLo aj ai” i^j aSUj ALCjjjX> jAÎ jMj'ljJii 

:J sjajl/si ^yjuf uUj4>j5 lSU^ J 
jl B=>- 6$$-> $ o^iS 4 ^ 3 5 

, 4 '' ^ V 

oi j ^aS'sjU j sjj> J ûb e J (5J^ aj“AJ4* 

v v 

^ Lr^Cw Us jjAft j*vji j efjaUaij ULsjjlSLsj JjT j jAÇ^iU 



5Otfco*; oy? J b J^JJî 


& 

>?a 


<o>j *JL*5 jjA** ‘^iJ^ J jj^ ^jV^iAÎ 0*jl> J 0 |^ 
Reward CwSbL tpJ*jli ^ ‘l-oJj' 8 ^CjL^ 

j oL/oj ^lJi-uî j *< -Û^^U (') C 


CJ^ 4i jS j 


CT , 'j> 4j *v 


J U^> j_$>J t yL5'4 t ^*i t+zsj d vîjy ‘>'j-> ^ > t5%o«L e 

, ( 'o^-O ^şl^AA jlxiçJ Jj 4 




J J u5U-C4j 4j ^ ‘>'j-^ t>—^ Oij^ *i Cr~k<£ 

O-L'ljjöi aj^- JO -jjjU j jjjSJJJ j j 3 j 55 Lj <jdJ ^ vJjj^ t5‘Vlj> “SÇljx 

jWjL <uJlj->- j <jiC"lj ^jSjS^^ v-—-L aJ «oL5Lj v-^«uk 

.j15Ua> ojjj— >IS'L*L 

V 

■a-.î ’V jU aJ >Ij-^ >jjh ^ ‘^“Loi jUoöjAj (jJIjaa ^’ti'lj.ji jjt 
Sj<Uij^-jLj 4 j ‘tS' (< U — J jjL-A 4 jj*a 5 ' 6 ja) Ljlj j_j I jOl 5 'iLoL *_£ J cr'Wv 
Oi>*J-^ J (jiV’C^L Löj 4 — Lîlj jd—aJ <UL—jjIj Iöj^U-IC^j j—j (^aÖaj 


.Iu5Lîxj. aJ Nucleus accumbens ^jU a^JjaT.a Reward Center(\) 

jL t^Li'aJaJljj «Vlj> ( _^li'ASj*«ALai l r ) 

Î<J c«Aji (jU~* J jU*) 

Harmony tijLc>jLb 

Symmetry ^UjU 

Proportionality ^jjjjU 

J ‘ Jj ^ ‘■ îjL *>'* i j4 “ <£~Mj j (jji) jL jj d 

“>*“ • c ^ >i ^ .*«* ^ . rf > jj 

V 

• > ^j {£**■$* 

V * 

^i_5Llj aJ # jj *ijj* “UAi-lj^r ^jAi-jjjauob îPaul Dirac (H 

<j*jU J 



W3 îcL, A4i .. 

^ ‘ CfC> 


v 

J ^ ’ ' ej4J '^ u ^<~=~U Wy, ^u 

^u . **- **» ^ ^ ^ 

• olc^ o^AA oIT-u^jLjU 

uOiscoverability - .j-Jljjj. M 6j ^Uo/ 9 aJi «, 

" “^ 4 ‘ u - UI - ! JA< uî,UAi • ,JS -~»j- J ^lj-> w :LS'«JI J j j4 .. **£« 
O.j U>.j l5j»j^ *j ^ •“&,> 4 » uilfUL j c-ij^ ^-U 
4 ) J ji45u jj»4jlj> L5j»j4JjJ 4 ) Jt jb J4J ji44*j <6i 4^-Ç- jU j ai4 ; 
•ji*ri jlijU' 4 . UjLj J yî-Jlj ^jiSLu 


j jLi^L-ulilj a5C«<u> ^JliviJvdljj . jlS*^IjL ^yj^SLjLi <^<0 (^) 

i^j jj*4}<Ob|j<ö Llj cLvjj*v ( yli'L 4 <L 

Ingenuity Ijuiijli *J jLi*b 
Comprehensive jyJ&^ 
Simplicity ^jtS'L- 

Elegance 

(“0 <y><JJ 4 ^ (êjj i—i <jL ^ 

:<ul»j|J jLJ J 9-U 4 JLLLa> 

.. , V . - ' E= mc T 

^L’jjj (^ljîi- =e i J 



&*>. ojK 


& 

>rc 

<S/ 


♦ 

*& lJOj^J&^ ^-JJ* jrffrfj 

L^JAj rf-»<b‘ <y Uejrf^o c^J 7 J ot5 ^* ‘^j'U J }jA 

ÎC * ^ŞjrfSo 

*L 

V 

jLT^j^ rf~c-*^ ^ .oLj^j^ jC-lj-^ oj4) jjj o_l Jjw 

^jn f rf£*cî êjj j^ljJW <>-* ‘^JJ^ Jh (j'j^ ökj ur-(ö 6jJJê j) 

(jjj_Jjj> j—; jij^L^) (jjLJdi' (jjj-^> <jL/o ^jLjaS' 

V 

lJjj-o (c£^^° •CwoUcLja^ 

aJ ^S^lS ^j cJjj—^ ^SsJLol—** < u — J lj—*-> aJ i^SsJjL 

•{£*£ ^jlS^<LU/<4 w >4»a 


uAs-iîi “J ûlijLo; j_j ^>J J\j-> ^tj.J^Ö-AiL j*Srf 

v V V * 

j CwCjj**- Ij4j ‘(jXCjL^j lcJl j> ^ij^ijLi rfJ ajLjajU ^jjejC «IjlJIj>U 
^ ^ ^ “Sl 4 ^ ûWjP' ‘U Cj<UjL ^gj)J> (J^ijej^, cs -lJi5 < Ll 

c^lj^)) cpj^ ^as-Lrt e J û j-*£ j*4j !4jej<UjijL> ^ylJ> ^LêjêjC (jjjj<u 
‘((Simplicity with Variety- IjuiL 4 ><u 4 j> ^LjU 

^ ^-ijU ^aaj^ j J^jjJrfi' ^jrf^ rf^ ^ d jrf5Lcljjli j«j.U 

rfj rfS' <00 j^lj> J jX^Jrf-lrfi ojJ LLl ^ !ol 5 'si ^jCj jji a>aj” 

C5»J^JJJ—J^Uj rf-jJjiL f Aî <6jrfJjj_jdJ J ja j 4 djLj JiSLfy 

!cOj|jurfj jbj j jjj^ 

^ Win-ii j utj j e^. j ij^ l0 OL .j^u 

.j-JLU^jj^ I Jj ^XlSL-l *) tj _^J j oblyU*- 


C5 —ij 







_ v 

- • oW, J (otf UlîjM) 

“° CrA ~* lji JjJt « J *-, J 

•^OJjj» (jîU”* ■ ~ | ,1 l- ^ 

-' J OJ -» 4 > ? olji J ^jUj/jU - 

-'^•J-Oji ^ j ^ _ 

• (^ 

i. * 

j ^jlTLo - 

^kaj^jlJ^ _ 

J cs-^lj^j^)) .aj^^ljA; jj_^> J ^J êj 

* 4«* r^ ^ J? “°j>-* ii -«î *j> j^ j ^ c^ij^ > jijuiz 

JdJ - ^ :C ^“ '■&>*-#.*** 'Jjji** J&ti j H &L 

jjJ. 1^»J4J i>L ,6j^4j cjLjji J CsXJ<«> cjljUj> dj LUjo > 9 J 

4 J JLjJJj jj-^aa j (^L 4j' ÖJ L**<u <^J<u4j) JL« oj_JL, t,ö (jcjLc j_j 

*^l j^ljrty (J4 j*Jj jJ ,JJJ >Cj4j J^jj ISccJrfA êj4j^j> 

*-<*/•* ^AjIj^ di”) ijj*4j (jli4>4j J (jjlS^JijAj (jJLj cJLt 

r?>?lJ^-) Oi^Ci £gJ ^Lc*0j4j (^jlji (jjjj lcAA vJLj4jIJ 4j Jjj .ij^Lj 

V ‘ 

lr"*r^] (••• J-a£=> l$^ lj ycJI V 4 J oli ( 3 I Jj£ (jU 4isl jU 

iL ^ .i J^ ^J^jJjb 6jAj^Aj&jJj 4 J jJ-> I J> J^ 5 ^lJ 4 [ ?eA 

J <j-^Jfij fijöjLlj jAj L->-Lu iA. t —fijljLjJ> aJ (Cwjjljjfii Jj jaS^Aj) 

W V A V V 

[jLU (jj---i4j] .LaJ (^ÎO J IjSLjSLcA 



oy? j'J^J* 



ÇdJOujlj ^ÛJjj ^jjjj <1^.43 ^ 

.. 0 UJD <* ••■* UI ^ "3 OJDoS l J(SS4 . ^ 

* 

. „ .v - ,- ..; h jI/a^uLU d &•*<i OdJ^ 

. , JL-i-J.lj J,J ^ <- s " îjAA 4 ^ J ,Aj ~ ^ J 3 

u . JV ^ (-»•■>•***« «b *» j^ c^ft, 

'jrê ‘d?jl*0 ‘^J**+* j£>J 

*OJ . .4Î ^2— #, J iSW ^ ^ J •ijj 


^is-^iî j <yW ^ 




^ r ji 


•#jUij 


^ljJJ 4 «j aSL> oj^ ^a-Sa&U JJJ ^ SJ ^ JJH 

* > ^j r * .j^yf ^ .c* c*J*i * c&f * ^ 

^jjj J OAÎL-J4Î j aî Lj l. -^ îlj oh^ ^J—> ^ Jlj 

V 

l &J Aj J $£ ^jLsL 6j ^ Lj Lu L 


jdl'j ,sjj2jS los—Jlj (JjAoAj jlJ'aj^L—UXj Sjj^ jL'êj-iioj; Ulj 

V V 

J (jtjtj J ‘ "• "^ J—jUjflisj J OOujSs, lij.J^Jjl-' 

^f W j JW_*^S .IjlJjjA^Ij^ *J .Olj_i IJj^Vj/ 

LS"IwUi—^ j l ^iia>' ^jj^î (jL-#a5** 

V 

4j4jU J-j .CwÎ»j^jJ^j4j ^jl4^> jb dJ^Î öOj jbW ^ t/'LÎ^ 

jLj-J bjij ^jjjj—i L-jL» *ö \ jSsJjL.—<L>W i* 

V 

UHJJJ ^-Llj e^LWL *UAj ^ oLjSLSU «((S(4*5 Ij <JjA<6) -UAiiAi-1j 


‘ u "* <U L^j Liaj , J4 Î J-_. Jj^JLjIT jl—«4j* J ■W'i 

.^bjLiiT Cw*j|j Jj jUlj fjAitjjji^ jaJ Jj>j6i Jtyj&Sî 

*~»U ^jL, *j <j!i jli-jL_„j, J 



\,ii> 4 > U - f"^* i t * >J *H *< ^ .^« *a!-ilj 

/<J .4j>— ^ 1 >-* • ol - rL ' > L -ij uûj-^lilji-u J i^jlj ^ sij L_,j 

tfljWj Ij«î ..j^jjj IjS^ j ^tsLjj ililjjjjjj^ 
y ÛJJ* l4, -> 4 ** J fL ImS - ,>j-- ^Sj^JjJ Jjj* 

u \ jj-i^b • J>u 4j ^ r° uj^-jjj j ^v-jk; isejUj*-" 

.Lwcjsi j Ojai'êji; jjjio ai'icojlj 

a/ ^J OUlj tOJ/’fii jlS'ajaJ c Jêjöj1j>A^ , j4S' «0 0j4JJjjjj jlJO'lS' 

f* 3 (^ 6 jWj4-*v c^ljiAj J coo^fijfii ji^SUlxS' jLwl 

tu>tjAb jj*'!—j »-5 Uxj 15' jULi'a^-ojjb < Oj^X ■■*>.' (jL—jO Aj&^U .CwJjA^Lj 

V 

j cUjj*^ j u*j i^ij^^.«j 4 ^ 4i cs-^jb^ 4 * j ^Uijj**! 

•60^^ l^cr^J^ cs^jIjJ 4 ^ (J 6 j^j^ 


National Academy of - o—Jlj ^sjoJaJ ^Luil^aj)) «I.Lîj4J J-o J 
^JLa> > .Julfi^jlj ISLj^ ^lS'sjjj/iL aîaj^jj 4j jsu, ^_«Science 

JaJ> C—jyl jjU 45Jj_> ^lj Ufi^r-ij <jjjjj4.__Ci.4j 

JLjJt* J fijAjb ^6j U4J 4 j Uaj J5JL .CJj^i jj <J^L~-Jlj 

j 1 j 4 j aiOj^ .ijSX-fiJ ^jLajV JJ 4 j> 4 j ^ 4 i'U i il 5 ' 4 j < >U'j 

'Jui'syj ^jj4_j^4j ^ ^ oC^iij Jjjj 

JJj&t-Jrt COJ/fii 6 «C^4j/U fija; tfUlj ***î aJL .fijjt^*4 

!U/ >. ^lj 

/ & «<>Oj|j ^ êJ c 

Irreducible ) .^1JL) *« UljîU ^’U c/^** 

uJki*, rfij*. -) W*. .ci/» ‘c/«J * ‘ J ^ * ‘< Com P ,exity 

.•j&jjÎ** *4 -> 4jU 





^-JJ h J**-*"** J ^ jJj 
j j jL—j^^_jj |j L " 6 -?^ -^i/o j, 

ii (^-/^ ^ 

•JJJ ‘^ s JiJ urUiJ^^' ii »j^lj^ ^ 

j_, J^J^ .C-jj^S'oijei j'/jdj‘U>4; jî j4j j 


JJuli 


jJjS^ 


A~ ..., ^ jL»^ ‘^jW^ *J*V 6j J*d *d U 6 J^‘ 

UJ .4—J uf 4— .4^L- J-^J J &J»J^J-l J* 

** *♦ ♦« «•* 

^5" <4_^4j iJj^Ji J** '*£ ^ Ol5"U ^Uj^ma] 

ÎC-Jj^Töijöi djj> J^ 

ÖJ.O U^j ^JJA^AJ ^lîlj-i-^ ^-Jj'* ^J^ jd*— 

J , L,_J ^ jLîjUj^ *a/jL> aJ J' .j^ ojLj^j; 

.U4Î fjh-djj'^ ^ ‘-^djjj • <u ~ , 'j ^‘U'aîIj*^ 

.Aî Ju^ljJ 04JU47) j<UU < yir4 6s S--Jfj cs^o^ <ijîU jV 

jLji- ^4 Î|jI$L-JL*4j ^L-UjjV j4j J j-£Jaj jAA 

^LSLwJLO j Ajj4jU Aj jLîi^S'jöJ J (jwl' 4J j^I/. 

Ctb jL4_~i jJ4-J J^S aJ jl jISUJ<OSj4j 4jSj4jj4jaJ .4^îjjj < jdjdJ‘ U ^ -4,! 

J j^jjjUsjJ^jj ^—1 (jJ&^jj—5" jL*lS'45Dj—L .uUÖJ—ij (jijdO' 1 —^ 4 "'^ 

V 

îjjö-^ljL j 4j4> 4jj4iU ULVjVd 







:« ^ 15” 4ji^J ct^ 


^y V* istjb*-^* ufiWji&i jl> Jjj jl^4^jb 

jU\y ^ iL * ^ ,J ** 6J4 ^ MjjHjjj LLls' j^ 

^öj j b-> JL^^si ji ji£ i&jbti.'jsJA !j 
jl-^'b^iJJ^ 'bJ**J*j£ xfSjJ* J*i£j jAj^JaS' 

jj^uLj |»^ Jh t^—*jlj !ijj7L&!i j Cw«Jlj 

Jtj ^jL^^-Co^J ^LU^jI^Aj o^^t^ijj^ .9j4CJjji»i <J{jlj^ jL*ddJb 

^V v 

LT ^‘ j^S'öJ—uLu b iS-JjcClfoSAj Jjj-> j<U»J ^SsJaj 
^Ji JjLjlj ^ .JUIj 4jLwJLJjO jLi j4j j<Aj)J k^s^J aJ ^UIjXL j<U*<J 

I * ^ V 

ÇL J—J .((^jlj^jl . ^yJ lj<StJ Ji^—cw4j ^J^^Jdj)) 

V V V 

L-_. J djLîiU <4^LÎ4 j jj-j4j)) :CwdeA a£ (jiL^^u J*4 j ^L ç SjL 

.((jJJJC J 


L" 9 


Absence of evidence is not evidence of absence, 

v . v . 

>jjj ^j*Jj4LL>4J (Jlîl. jCLj iJbjajsJjoj ‘(jCÎ9i I-U*d9j 4) J4*Ç 


^ 4 j 9 j 4 ji^L" 9 j «jUi/ 4 jj 4 ^“ j jtS' 4 jJjL 9 j 4 ji^SLL C—L 4 Î jL«. 9 j J 9 

V v 

>iJ<u .(^jljAJ ^>J6J «,jJI jSJ.j) **y 6^. J^ 

..(ijAiJlj ^*>JJ JjjSJ.j) 


j-* 5 Û'j? csJjC U/4C ^ iS&ON 4) *i 

^LtSJ j_, }JJ J V ynSjJ tfIji J^-4 ! rf.j^j-Sfy 

tfUjl Jj^, ^ j<u .^U> j 0 ) 0 « tf*-* 

Wlt .cu& , ej tJi} j_, uuu*n J '~* s “ W ^ 



^ _ / ^|n '°J^ ^J^JJ** 

^ JU *-J'j ^V 

.ol^ilj^îls ^j'^ U £** ^ ^ JJ ^ ^Aj 

(t >» ^Jb ^Mj * ‘^ J r** A ûU >^ tb 

ş*j«uJIj Jj* H S***3 >jrk ‘ e J‘U>^ 6 , 

J^sj ^» & j^JJ^ lS'j^ ^ J j^^ijjli 

jujIjaî j *j4î! jjy ^ jUljîU ^-ujJjJU j«jU J^ Ji ^iiU 

.-. ... u aJ aT .(UjiT a, <y~>LS _/»j) *** jkjj-^lî t/^jjJb ^ 

.-. ...: lj iS «jLj> j^ ej^ (^lj^ ‘ji eJ jLoejAC-ei I^L^»j^i/j 

jjl^oLî Aj 9 JJ iji' jL=—îlj jlj^ • j kk tJ^A \j *?& 'v'ji aj 

JjlSLcdaj' ^oj^/ 

>1—jj —*-lj jjj (jlj^ jjj —“^lj J { ~*L)H 6 '*—^ jl—^jjj 

a£ ttj\jjj jj^wl j4j jjj oajLJaj ,Cwj**4j<L>öi jaLj jLLIj j 4j<Ujjioi 

V 

,co«i »xitt jji Arithmetical Progression jLj Jjj ,jjjilj «u c%«Jlji 

Geometrical Progression ^ejljOaa /Lusji—« aj _iljaj .IxiUlS' ai 

jUli a) jjjijljj»i jj «<-^J6ji Ij CC jjj o*Ulj , <CjiiLo j } ((!cOêi Juiijji 
j«U ULjjjj Lj «ej«CjjiLj ajL5Lj îSöj -jj ^ jjj «*_.,:. >«u* u 

• jjlj>L IjûLjjj ûj (ij' ttjAjSjJ („> < * J *lji5j9i 

^j5Llj «0 ^ljeAj j (^jj-^j^j ^((James Shapiro - j^U 
J*u.aj jLj ^ITaûjL jj /ÛJijûJi/L/ r jOjjli tccîejjla 

^sjûj j^aA «9jjij_r«U jiaiL^j ^jJûJCjJ i>L ^ 

.((jLljjj j j\ j4 jL >a/Uj» ejl-LL^ 


>*—*J 


.ejji/ r u ^j«ulcjb - . , , j(\) 

I J <J-~-‘4‘U «0 ^>L Ij^t .J (Jjijlj'H " 1 









J Jh J" 43 ‘J‘j^'JSh 

b J.AJ <0 «*«* J« J^*, .yilj*;, J «0—;|J» 

-I ,U-Jj J 45 ^ , ' :iV ' J 0t ^ lS ’ S C!i^ ûU*ils 6i > JLiU .,V4SU*(I4 




(Ji- 


:Aj OejL^ jjjS” a iS «&jAJeJu 


j^UjUji jU ^IT-OjUj ^ 6j Uj/w - 

•Jjî^b c*djjJL (L^J^j 4 — 1 - 

.((ejUjSuJ 4 j UIjJU ^jjiU)) >oj4i;0 jjaJ ^yJlJj^ - 

T&jUVtf&j cUjJoa j»jOjjb LU 
.COljjsi Uöjjj ^jjjjj^uiiaJ «jLjSL 

V 

£}lj4j -cl j45* 


4 >^ 4 J c 5 ö>_Jj ^JjJjd-^^j t £ 45 ûJ Öj 4 i ^ 4 _«£) 4 &b 

!. •• v t ■♦♦ \ f \ 

11 ' ' ' l ^jUjJ lj 


& 


V 

j 6 j_j j ^gjjjj <(—. ! ■ > aj .ej*uil&.5 &j-aj j»lj6ij*vj 

.ACwjIj ^aSUjA^O iOb'&XOjji OOlj jj &jA^AJ 

V 

(Jjjaj 6 (jlji .jjU Junk DNA ^aj ji-Lfi aS'UU* <j#jljlj c^iji 4 — 41 

r>~> jj-^aa ^j/. ^ ,r ^j-aj jj> jsjf jLjj jUij&^j 

j<j j !<u_j (*/.^A,A) <jjJ l £<L'4_-£4j ûLy/ 

». M jU_(^4j c >_î^i) <>jjj ‘LH > Jjj->^ • u J b L *J L 

J &j 4 ^jS jUJ-Ub j»Aj 6 jli'^UOjjb .&J&AJljAf jLS'A-i'.uejAft 
IjAÎ , 4 j|JJJ 4 A &j 4 j‘L> (jijJ^Ai 4 ^ c * 4 *> ^ 5 *jij ^j^LjLj* 1 - ^ 4 j ja£AJ 
4 iUL. J 4 J* >L&j 4 i jlj #jA^jlî jU <U~J*&J t^dJ^ cs-DNA l£>* 








ç $9 j SOM 

b J\j oUl>-w <4 ^Ujlîjî fiS yJUljg^ 




-O 


6JJJ i/^-J J • 


r’> 


“• j4îUt c/jlî j(î 

jj ^<t_DNA j*5 Cjj^j** *i ^ «Aj-J!ja 

J p4j <c~AJ jbj A & J t> u ->^ j*jt> ‘•jljîjb 

4 , OvJ" J ><Uj<U* ^SJcClj bJA ^ J Ö^*~> tjsJ, Ojl‘ 

«Epigenetics - jjj^ cA'-'b ^ ^ <4 ^ 

JJ—5 ‘jj-i** <_<r-^vj ** ji—iJ ê A i^lj J^S ‘^IjaT 

^LS" L? <$j4jL* jLj> ^lj j^aj j jjS' jLJbj <jijij4-l>4; 

V v 

j :jSjjJ jLJjSL jLSA/^j** 4._ ; . r„ - o j<u Lîlj jC êÇj ^< u çuJj j<u‘ 

V V 

(*^ J aŞ s JL**\j Zm ^ {£A&s}aj *S öj 0<clî4j 

V * * 

V 

‘- s * j > *i JJ-i ‘ < - S ’»j-ij u-U*> *i jijSijti îjj-<î 

J*J U- 5 "* >4 gr-rJlj J-Jyt <4 ol^ J ^0^4 

V V w 

■*ilj Jçja; Jj^ ^jjj^jjj ^JjL-y, 

V V 

•4 oL/j« CiU^ i£ ,<4 ,J4S ûLT^jjb jLS’.jjJ' iaj 1 *J </4 
4./UJ 404 .jj4>/4 oLj ^Lo jL (J L tJ LoL. J .>- *4jj< U 
^ ■*** ‘ J ^ ^ tJ JU. jjj j A oL/.j^ 

L*lu^ ^ f ^ ^ ^ ^ 

J *' L * S * jLi4 ‘*JjLs JJS Jjj. 1/Uili jiU ^ 






° «** ^u<r .l* - , 

J v -" 4 dL;<o J waUtjuy 


•^^'idoLr^U 


^-.W^-WJJJ, 

'■^b ua&ojT ... - , 

*“'J o'j 9 **t nwujb 


f >ij> <aJ^ (U-Jît) ûlîlj^j . ' " '. 

—V**«Science Consensus - o_;| '°* ^^ 

j usSv-»ii_r # i_,u 

^fssS-U 

v •* 

X A * 


j Jjj-i**> (_s-w)j _J 1 . 1 , vy . 

« c> - as , 6 j<uuaL; » j s 

^ ^ sjbjj^ J<L 

• UP L*J> >jji^ £ uj) v. , .r V 

> Jrî J-"‘ U< £ J J-* J 1^L«4 Jj <t ^xL a .»„ i.vt ...u 

. C** J JOXJ ^ ^ 

“''"Ij ojljX—Ji j l~ Av. X- v jsr 

v L "'^ ^ ‘Oj<u_jj^o «uUjT ojLfjjj 

V 

•jjj^jji^j-5L> 

^- J, j ^ ‘J<u**4 jl—. J—> «T ^ 

usJ jj»iuU' Ji-~l\JSj£‘ J . \ <n . JL- ;|^ ^ IjLjyçjJj^) 

v 

(Jji J J~i) f >J cij.j JjjjlJi*. -IjJjLjj J-Jlj Jj'ijS ± ,Ulj| 

** ^‘JPj-h •" v • j —«-jvljj .‘"sj^jjL?»j jjj ySjaijj > 

f>‘ <^ J 0 (jJJJ:”—^’JjJ (jjLfjft iijAjjf (>> ijji^ j4j j IJ jf (Jj)j4j 

V 

^ ‘ êJ ‘ u 4*L; 4 ^ öi * au> j joj-Uf (j*Jjj> j< 

J (^jûj / jjt—f ApLj> aT .jjJjOjU )j jiUJj 

W * V 


(')Geosynclinal Theory 
(^)Plate Tectonics 


r- > 4 




J Jjjj^ Lr> /L cs^ji-U 

j)jl^J jAj Aj j l^y &JJ^ ^ ‘LUû^ 

v v y' 

jUljeJuJjJ J^tjjj ‘L^* * L^r-" 6 * ‘cs-^ * , /«A< w 

ijaSA-*/ t yli"<U ; —«/ J ‘0^-*^ .ojoij^Jtj C^—Oj^d^ 

jLS'^SLaş jlj_iiJ (jJ—' e ji^ <-£>-' <£ b J^ tib'î 

V 

tP </L;L> aS'J jij-jj <jjs ^LKjLfc cs^Ll j ^ 

J?L<ii> (_£jj> t b|»4. ? .*.«-j (^L'^UeU'jS' ‘jjljû •jL<Uj«La5' 

<U <-5Ljjjj c£*^ C? s J 4 ^ U^L <OLa jjjjljL) ^j-~ijjAjO ^^—jj (jJZS <Ujj< 

V 

c^j^jJh L'sj ijj#j jL—j<u f ( y‘LS'<ujljuû>j u iu5' oj^LjjL' ^ öL)jaju 

•®jfilj/ CJ^ ‘jJj«U»jJ, 


V V 

c-i;j<uj*<u f (jjjj“ j<u,<d ^5LjdJL Discovery ^ejlljj<uli \ JL 

(Jjj^jtsh (Jjk^ i^k^J J*J*5 Ji 

4j ^LIj V-4l jjLj tljJLw glw ^öjLo *J . öjAjaSjX, 

fLîsrdjj^ loJy jLuJJ^uIjöjL jl^> ^I^a&LjIMj 

^jJj^L-^L ^*U^*L-**I 4 J j 4 ^4j «L$WÖJ j jL-JO^ 

V ^ V 

j4j ^£j^ 4 j ^£4j)j4j <jjjj 4^jj*> -Dj4^4JL*wJ jL <LwO töJ^ijUiJ^ 

oL-*->jL4j j^)jjI—j t4jtfU j L - : m , .j )j ^jjjL^b j4_^aJ >j^ 


org 


(\ )www,dissentfromdarwin. 






^ J'J^jx c§€> 


lJ#Ê xp® lled • *I I^I 

* v v 

Expelled: No Intelligence Allowed^ 

^L#./ 1-Lj-jijjL jjj J jj' ûjj^ ^ 

,J V^ usO ^ ‘£>>^ < yLxfclJj5'<o ^/aj€Zj 4J 6jjJ ' 

V 

jOj&JJ-t LT~^ ’** *—**-?* (“^ J*—*aJ lj O^-Jö-Î <j-îi i»j6j*U—öijAj 

^jjJja^jj ^ja—aJ jt^lj <j«jaJ <l — ^ (^lîlj tgjAj (^ljJdjLr 


(j&jl ji-- j-&^ ‘cr^lj ^ t^dji /j*/ ^a-Sa&l 

^Lj> j^ 6 (jjl-^si ^Ij»j Jk 9 jU j jt^uJa-L-, ai' ^jijyj 

sjA jl SsJaj jaJ C -- ..***■)!j 'öj—£ öij&J (J—I (jijj—- ‘(J—jl—iJ 6 J^i 

, : , ...JJ^ uJlj J<uLj j*U j_J jUi/a—j/jt .CJ/aJSjbvjA— 

J'êj ,/uJJjlj Jjjj^ jt /^lj ^ O^'UaJ .ojAja/ûiC^ljju 

(jjL fjŞjtsjf a5Lj> <o/ jl> (» *&. * jiLJjU j » ‘P* 5 *** 

“UJ /JJ, /Jo/ IjAj ‘jji^ C«Jlj J^ ^ 

/ ^L-Jlj Ijj ‘JjH^ (A^ ei / 


^ -u ^ ^Lr^iLjc^ jJLIj ûW^ ^ ( 'î 

i jjj^j»jt-i j (^H^Jjl 3 J OWîli'uL 




»J^ 


îûjAJ^jl/jjji ot> (J*i^dj jj 



J'J^JJi 


S'. 


4JJ0 ^4j& 


t^jrÖ^J "4-ucJ. 4j 


V ^ 

v-Töj ‘ lj »_Têj—JJ ,. 1> 4J t^êjAj J<0 <J jdi' <<ujiU_0 Ljjj 

v «♦ 

LAs*Si^ <j^CSL<b. 

^ O^—‘^—J «*jlJ 4SL.a4 > ^l J—JjS*ê j<a5vXj 04-_J<u 

^L-ê ‘I^-j^jU ^wLu ^’L—,jL jj—«<*o J j__SJ<L ibLjjjj^ 
j ^djoJ^ j^ jh êj<oJj^f ®i ^jLS'j^ .4j 9jj a/ ^/^jlj^Uj^ 

J ^uJis' o^-« j c—• tj ii* i!L) »jj* 4 jiji; 

ijj U^-Jlj *f , ejJ ;U oUjjJ Uij j .Ij^l (; , tfM<u 

v- v . ^ 

.oLS-^L- aSUa> aJ j .ja3j ji \_ a jIjaj ^Ijj *J Lfj 4 *; 

*^-6jo ^JlSLo j<04J J\ Ij;. 


r *î (^ Jffe.jfei *,) .^j^ d» 0 >jLu. ,j>j« 
^0.»*, ^ljj? fe oLj^ oLS'*~jSf«j> ^ j} . 04jLriU - 

* ^ -» û*<* oUfe *SUj| JJ? ^ 

^ -J*tus^i, ^ljjŞ J U. JJ4 , J c^Ij.j c^jj^fe 

•jf*i«LiL aj-Iî-.j l^j.jjjL,, jj^ 6 ,j J ^ 

T J 6jJij4? jLjiJ J U .oUjfo 

', ^ L !ej ^ t j ^j 

tsUjj <4 êjl ^| ê | . . w 

V • w ^ f J^ «<~w4Jb s -1*1 - f t i t f 

“* J ^ jLjêjL jljbj«jy 



O crtili OljJ 

J^, '-> utJ-tk* cs—«Rob Lacey- ^ yjj „ ^ 

f** jl_ * J ûL °* J ^ ^ * ‘OLT* .Idolatry. 

0 *~te^) ->*-**«,* tfjU^) tftj4 , jU J (jylfc4Ai) 

Lwing for the Product irstead of for the Producer. 
(I>> iLjJ jU i^JJ*,*!* yşjljJi j ^ 

csO^.iiL. . lS4 !> J J.y J * j j jtr*ii _, .j*^,^ 
*».* (c-ijj-) r **j*, *Sjj> .^j*^ *) 

*J jjL>* osJijSyi^C oL-JljAÎ *$■ ,04/„ U?Jj Jjj *, j*^ ,(|j J.) 


, i-Ltît-s 5jiû fiiî ^3 u iiii'•}, 5j/i5îLii'u Ji (t) 

tyt* ûj ° j 4^I öj^-^ ^j i jLJjöi ^ N} 

X* V V 

{j_^ *£ njAU j4j 'j—Şj±3s {j—* » N jljftjl »Tt J<L«j—T (J<Lj fj-1 L" :Aj|j 
JijAj ,y> êjLi .Vj^-ij/UjL jl-/j<U;i{i 

<û|^_*e(>« <^4jij J*J (jiêJ^J <i|*^ j<UjL CjIS' (^* 4jLjjX*-j«U SjIj 
[jUL ^j_*i<| M r > Jj r > J jL:> j» jt> 

^ .{jyLjfc (jJLwj a_JU 4_UI JL^) bj<u^>4*^ W 

•M U-jJ UJaDI i_ft j—*J ^JbjjJI J-*« u-" ■*** 0 *^» : Lj^j^oi 

•«^ ^lo jjlj ^j J 3 J lilj jtisJl JLi lilj jJL’lj u—î u^LUI 

‘u^Lji j ^Uujjb ^DJoJiJ Ai>4j.a*j ‘JjJJ^j^ J ,<b ' J 

S , .». 0 * 1 -* ^ ?■ c*l>IJi—cr -^ ‘ ( ^ 6jlj ^ J 1 * 

l*j*-*ş JiJj^ .j«lA ^ ^ 



<LO*L> 
♦ ♦ 

dJlJLi 


•* **V 





(e' 

>r<3 

& 


U) 1 Jt /^L> j jLS' ^LjL. j.j*;* 4 -J </** ilil4 J > L - • < i | > « 3>M 


j jj_jJ-J.U- f Wj<uJ *-4-» J^ lC 0»» —V 

J ^J.j liAJll>L f 4i jjbJ jL-ujjj // ..j-UjOboUC J-Lj^jf 

IjjLji jUJ .Jjj/.j jLrlj jL> » (/"W jjjt 

Ju iuii .JUjSL IjlŞ tjlj-L «-4J4< > ‘»J‘^U— li OU<;Uj 

J ji jJ»d)) :C*_xJ&.i J oli’öJ AoLjlj J*i ûjl—olî ( u^JJ-ÛAj 

(jij—« c^lj^ jl—ostJ) Aj jjj-J JaS -J us^yljji' 

^L-CL>4j •& jdJLjjdS I^ 1^^ *U <jljd-JL j il 4 J 

V v 

• Ö_J 4j ÖJ J Uj 15* < 4-wJ l^—**w Ij öj^dj L-^^J i I ^SjkLjA,,*, 

> v 

JjLiûj ‘UUJO^-J 0 ^ öJ^Lm^j^ UJ^ ^sSbjjAJb 

•((b jAj^j^J öj ^jjJIj j vL^^LwLwj jd*jdJ 

v ' î ' 

j<U IjAj <u-J4A jlJsjjLui JsXX—£ 4j jl—« j6jL» jl_ oj»bl _ 0 

<(XH0li \jS AJ jjjij/f uSLnr .AjjjO Jj .4J4* ~\Z\2 JJJjöj L 

ij <i'j -ji^O-^AO ^> ijAXjjjAj 4 J JjjO IjAÎ 

V 

j»/Js»u v i> j jj j\s ,jj» »j jir.jiju j 

>i/L-Hl> •“ jL'uljt J û JJa s.L Lij .Cwljai IjUjj- 


Cj *• '("■'f-'Ml) „Jb ij4 . j/iLjliii ifj<~,ji lAldous Huxley(') 
•»jl» Ox_JUjj j UOxj j j J jA ^ )4 Jljj 





.cçjb c-ij^ 

** ^ ^ *** <** * ^ 

^ steph en Joy Go uld _ ^ ^_„ 

/ v >-^ ****** * ^ f ^ jb ^ 

***** jAf ‘ d (C ^° ^*J) alf.jJ—*U JL* :cJi„ 

tf**'" ^ *■* JM -c^/L Uxi^ Jji^ 

‘ J * J L ** 'S'-^ * -mUjSX) 4,*i J4S 

^ir.jii.*. Jxt-'JH *t ijj jicc- .jir.j^^i. ^jj^iji- 

b^M^j OJ^ ^ojAj \s .b oLj 


r> & r> >^ c -j o^"> ji û^"> t^-sdis 







.. jUJlj 0' -3 ,J ^5»j <J- 

Tcl5aJ o53^ >S3J ^ &*- 

0 l5<U-jj>a ^jLS^J - 

V # . # 

IjJ4A ^4^ £$3 

lA%dj S 4^J 

Vi •’ 


! * 


4-u^9 4 j OöjL)4ujJ **• 4u-o9 


^S>> 4J o& 


l ? ■ W *V- 


V *-'\ ' - j 1 1 




r '■ 


*Vt ;,, -V * •. - > „ 

i :^j'^‘. t j* î i ,v 


i •*. ^ 


* * 


‘1 î , -. 1 v > ’ J 




c *• 





r 'Z Lu /w* «-îlîc-ls' »i_* î,î . 

' •- - U -J o! <jf *“I v * '\t >,* 

n\r . ». ! ' / j* 3*11 ^JG'I 


[fUiSll] wr .« -s.-; „ , , „ , 

^ -J^ f^=ULl 


rjj 

J > v * 


0 ^ 13 -3 OJb^S l-S^soj <J 

r-«3* î ^ J>* >A .j4.rtpu.jU J 

^ tljv-^ jj^ b J ‘('j —n J ljj^CT jLj 

i/jLwS' -*jl/ji4_« 


- A 


♦ 

4f OJJ-O^ ^j) 
v ^** * 

^ jIj4j ^5sJjöj4J 

j Jj^ oU; uijj^û) ^ ^j^ *jijij.ij 

.cj-L jC Ij (jli'<uj^j) 

V * 

v V 

JL-jis'#jj> ^4>«j) Ijjdi'4_ç^ J jjjjb 

4jjj—d 4j 0 $jLa_*^ u5ui-*l/ jA^ 4 J —> <jjj4T «I> ( ^Aû^ 

V 

0Jj4—«,Sj4j 4 ) tijj—A C—XjIj^Xj J4J <jj— ;4j' ijaj J<U4Î <Udj .Oj_/;jjS4j 
yjl-JLa jJ iSA j^S j_Jsj/ O—-4 Jjs4j4j jj— j sj<*jj4j4Î j_XÎ4j <C_Jfj«i4j 
J ij-&l4A J45'4IjJöJ)j4/ 4JLi_Jjj*« cSj-* J 4 * ^ ‘4-4^ 

w 

SjLo4j ^lj OiJjU 

•»J«/jX («Jjj4 ,/J^Sj)) JJ^ 4j ^ ^ ‘° lj ^ 

‘ÖjWj jLTsjjf Jj4,<U ^LTsjIjW^ ^ J ^ ,JJ ^ 

v v ** f K ^ \b 9 • Aj IjO) 

o.ju u.jj*» j 

4 -*# >^.jj« ,ou» ^ .** r* . £r„.j- 

tûUls rfj WJ ••J*i^‘°- Ui * iy 



©■ 


-<^şo öy? 



u~>l> J ^* s ' , j> iA<)tt 

V 

J Jjj_ ^.jAj O.jlji— .IJ-W>U cr - S '‘ J ^ t, J J Û-Lsj> 

.,_,!a. jj. ojaJU' 






VoISöj • 




•J* ^' L - r ^ l; -^O J—u Ji-i ^ j<o_ ^aj j 

^Uly j öJ^-OV j Cw*o ^LT^au *T .•j^tf/.aU* 

oj^J* ‘jsj^LO UJJj a 3 jUL'êjU. jji U 6 jjaj c<Sj 4A j l.~J 

^ ‘^ 4 * oW-^^j <>- <j-«Binocular vision - >*-ojj>)) ^LIjj 

Jjjjsjb ,6 jaLaJLo4J JJj<0 4 ) .Olao JJj> ^OUjl IjûUijli Ju 

^’lj^s—J J j'—- cr-dbb^ —do aJ ■■■< ’?..■ 

" **V L? »* 

L^JJ Û J ok d JJj ö J^ ^ iûjî ^l^öjljLdJud 

.CJj*£j» otf>j\* jJ^ JJ>* 

V 


'jjoj^Lj ^.JLîLi) b(Kingdom) UL- £LO j*—“4 öb t J >J - !j ~j (M 

> t -Li L .jjd,;.,,. 7.a_;b (Ijijj —0 j j U <u-SL'<»—io <ûLi’ojjj^ ‘<j— 

(JJ Ojdi' . jLi’jjbiijjjj IjlJLjLJ .IjiLiU j<u*j <ji—j»j*jL^ 

<jlS'A w S' # jliL > ij .jli’d—jL) #jjjL^io (Class) Jjj ^ u^^o'^jiji 
c/'WOrder) LL jlJa> jLiLJjj ja> .(jliojl.x«<u j jLi-UL .jUaij-li. 

<jU ULxJlj^. u L_S'^Ju jA* .jLS'djAJOjS j jli'^JoiO j-S'oj <oj*co«.x_xJ 

^Jj—• <0 .Hominidae - jlibju-Jjj<» j jL'‘4— i i -‘J^*^ ^"(-O 
^-Toj .^ 4 jL^b IjulS'A-(Genus) j*Z »j j^. •û 5 '-** 5 

û ^»j> uîlJL-To^j .Loxodonta - jlS'»jb»>—i j Homo “ ^ 

■itf^ , Jiu ^ ^ •*»«•> * •*'W“ iSpecies) 



öy? j'j^jj. 


V 

b J<uj_r jji J4 L-^aL .L-4J aJjAj ju oj.jl, 

- <0 J J>—jtf ®J>-- ^ ^ 1 — 

<£<& urÇj'V* ^JJ^ ^ -9 Ojlj-U «Prosimi ans 

^j*J6U» j a 5* .« Anthropoids- jLi'VU c^jjJ o ^ ^ __ 

Hj) 

<J i J'j^ Aj . <J 6 jL-* (jrrL&J* *i aJLoaS .ûWj ei J-^^.J Öjj-i J>4 
.AJ4A jU—«Color vision - j» lS'Dj; j ^jLL^ eiL*- jLlSLsL^ 

OjdiJo IJ—Xj (A, B, O) jL—UdJ^ J^HjJ csiJJ-^^Ato Us.... 


csiJJ-^^AA U 


OjjAA 


'(' : ‘J^) 


Ju^n. Primates 

oisAiiUu-H * 
*«• 


Prosimians 


Anthropoids H Tö 


Monkeys 


Hominoids 


Apes 


Hominids 


0 itjZj,) 


JU 


U uj-*~ ^J^) ^ ^^LsJ jili 

i4 r“ jjs ^ (A " thr °p°ids) ^ 

* ,U ^ ^ oLS-a,J«/ lûjjji/ 

‘JJJ—Jjl ^ j 4 J( Homino j (Js _ ;)lf 


< V'x/ 




u -^ J“J*> Jj* 

JH Jjlj^ ; , JJH OljXi. JJ, JA _ ^ 

, ûa a i /a ~ ûj^U A<c*£j u 

-‘J»JjiL> (Apes) al?*^ n, . . ^ 

x - j (Hominms) jlSLxjj^ 

4 jU:Lj jJ 


(0 


" 4 J<J/« ûi-/ 

^ ‘ J *' i ^ J,i * “J-^jljJi: ^ 

—• ^ ^V-j 

J • As—( iXj- 4- «0—4**) «Aegyptopithecus -.~&±.. j . .. .. 

•‘J«ö jL 6iî U t • M / tJJ> 
ûir^te—.U *~-.u *S- . tJj>i -JCL 0 » 3 oL-f^^, . j * t >;j_t 

*) f V*j -o^U *J .jAj.jUj; ^JJJ J ( 6i _f J oL-jjfcl ,jj) 


V.' 

ii^L^/xJduL lojoJd^^Ao <yuJlj J ö*u<u- jyi/ijLi ,<u*jUL ^ (\) 

i/^-'J^J 4 - J—i »jA?Out , J jirjL— JOjL-eJi , Sj A_u,4j,Ljj/ 

J>y^ş_r ^ (Hominin) j (Hominids) ^jU jjJj^ .L*ojj.u ,c^jj? ti 

o^^.y (jL^ ‘öi>^^jLi'du •j*$'»j| j _ i ^lj^j-J jdu^dj 

AjljL_f J (Homo) Jjj—• KjL'o.x. a V 3»o>L- j! yj_r») Hominids 

L?->jAA .6j ‘Cjj-J’)i (jl—T0jj*UdUy>A-o) 0 ,-L.jli'ajjju) j (j j|j' ...< L, 

j u /> Jo j dj^cjjS» i LT<Ujd._Ldu djljL j (Jjj-« IfJdJ d-(Hominin) 
JL«. yid-i (jjlj«/jJ d__xji' ^aj ^4 j .^.uj ^jL jli'.uuxujjb jL jlSacçj^ 
u j ^ 4 rso*—•L'*u djljLu j (Jj^ru jj ^(Hominid) jojlj *ujj .duLuuj yix^ 

Lu |j ) j.._,. , jXj 0X j L-S'd_u jJ oj l>jd_w ^miXu du I ioijUj Ui—i j»^l -U ,ojLxXAj li*4j 

-(ys-^oAjUdu. (j-Jjj_« Jj>Lj jrC^jJ“ <joj)j }>j*oc~>\j aJI jL j ojj« 

•( jrSjoj) 

•% * ~ j ^ v 

^ 1 " ■„- j fjSjj^ ^LIj , j—("ifju ^S^jjj^- 1 (j^Ldj öLj»j^Ntljjj (T) 

^OjjJ-JuiS \jJjjA Ja?aJ OjêjdjLf j»dj ^OjiijU .CrXjdjdJ’si ^liLij jduu 

*J r ^4u ,4U4U (jLljd idljJLw j-tV-u ^ .L'd.Oilj 

,Cjli*L*4-s_a c4j5L j^L ^ojaj 



V 


LCl 


. jO .jJi. J jiJ **>« «f J 

-j ^>W ^ Gene ma PP ing) r-** ‘* jlsJ ** ^jJiji 

,. ty _(Homology)_~i‘^J l * ^ £>j*fju . 1 * Y• -r 

‘^jij H>jh r* •'/• ,A - V ^ J j« jtsi jlf 

Two Species of one ) bj *?‘j û 1 -* 4 ® 1 5 JJ* Ji 1 ^ li-S-jjjSç) j;J 

ajL/öj^aa {Îaj .*** ‘l^j~® <Jj}> JJ* ^jj^ Jj ‘(Genus 

^ijJj 'J^ ‘jH^ t#- 5 ** &J-^ (CjLS'IjIS'Ij j IjU’ 

I 0 , ( 7 > *♦) öjj£*i ^*J ^JS'JjŞ'^A jljj' LS^^jU 

^^i—jlj j ((Human Biology - oj^—« ^ljiJ—^j)) —-Jlj 

ijl —i jji aj bjj—i <&jj —îaa> (Anthropology - ^yrj —I yjj^^) <j— 

• OU-iijêi *<JjJ>- dJA 5 L> Aj ijjljAj AJ ij-Jjy* <Jjj-> ^OjljU 

-J*Aj *UjJ-ÎAuJA-jL ^jÎJJA-- 6 j 4 j ^JÎUjj. -> » 6 jA — Ju j ^— 5 ’aj‘JW' 

.tjAjL'tjjjjj ^jtjAjLS'" aj ja— ^^LiljL aj ojj^ cs JL'tjtjA 5 'L> 

iijAitiiii jLJ^ij LaLAj j»<J *Uw <i£jj£ AJwLo jLmjJjjJ jlj lîjS 

- Jj-° {Jj^Oj)) (JA. O . O t.yij<0 <Ûj jAj (^jU <0 J c £aS'’ :*aS\aj ^jL_jj 

<u_y><u JaJ"aJ j<uş-J juŞ ijA__^ 4 JL_a j<d tO jaS' jti tj_J ^ <(Homo 

îijojjjL> tDjJjij^'jS' jlS'tjjAj 

J 0^*0 tfbi r *s *£ *;UUi 5 

•‘Jjij*~* Ij^ J.U ^jjA JjyljjAj b j 'JSaaA** 


J | SjJ ;Ub ^ J 0> 








\ 


.^jjb u-'û^J*? <j-^£ ^.J-Oj ^jl' ^u, 

j , jr iii ^•j'*~* J->> £‘J^% i-, ^SLlj j 6 lj^ <çîj|_* 

^ 6\jjJj*j^ (^iJjj^ j U-U .LLjMî) IjujT 

•,, •» 1 s.; ** > 

A <1 

| J0 yJ <ûUjj>blj^. |*^5 c yLi' 6 jl J jji Djjjijaj^ ^UjaJju (jJljJsi 
Jtj*-* Jji*—*' jj-% (^jLul j ^ <«j<ui<»iLU-j_^ 

jLiUj J ‘ J -U J 4 ^ (Jjej \SjJj j*—Ij_S'<ujI ji<o jLS'<uJjjj» 

jILj ^ ^ ^jjlj^ ^ <6 Jj—i jJjjU4_*jûj<u |ijaSLA j a5 s —_J j aj ajljaJ 

•cSj^ \j ujj> 

v V 

^ ‘cAUyj 1 ^ JL-j jj-*L A Sj^iJjJ** 

Jh ^ lCjj^S öjJ-> ttaULjS^î ^IS* 4 SL*l£<lS 

v 

^J 4j4.J<U J-S" ^4j jj {Jj^.JJ^S Jj j 

* V 

((Hominin — (31—5**djLJj^d ö\—t^^*jji*j* J . £ * J . OS&J**-*—djj^ 

cr-^ uW^‘Lj^ jJj ÖjlJjJ^ ö dj ^jS 4 j .ij—£*jDi jL->jb 
(( Austrdlopithecus - ^^^jl^wUoöjj-.^L)) Cojî jS^jL-CL aS t«Aj<Ll jöjöJ—i>j 


ö J^ M L>o oLijjji 4^ tjjl jL^> Oj^-o <*J «-£* ^jöjl Jj<0 <4 4U^«Udöjj^L (>) 

4 6L ^i>' Ij_2, 6 j^ jV<d .j-j (Homo - JjJ— ^j^»j) 4, ja— jo_,<J 

.jIS^aJj^j^-ö tJ L öjJLj ljJj-û 

4 ^ J l—(^jj—Jj^j .Ojb jj—-Jjji 0*4*^ o'—iJj* i j‘4‘4 (*4Su 
tfUlî vT v • ■ - 


<U 


*"VV JL_u <J .êjuljjji «LL>4J ^jjj-iL <J J"v«—JUj^ 

^ (Lu ci - ^j) jjjjjbjL jj-Oj> oJLj^ ^bj^.jjuu 

* tis4 4* î ^ jliu‘ ^Jji *J ayAJjj-J .(^U^“ J 1 — L ** “J^-ji^ 


oy? j'j^jx 


jJi 'J JiS* J (cAs'* o^^jy> <Jjj j 

«A. afarensis» lSjj^ J ojj?J jj> jji 

jJ jbUI y j <-Jjj-« a) ^j^*" Jt (j^ja^aJ JL oj*L jj 

ûL ^jj^)) ^ ‘■* î *- & J *i ofv-J *i <j'W**~** c^jlSJ 

V * 

Jjj^ui) cJ/'* jlîo#. jlî {X) (Homo habilis- i-«» «c^ 4J ^ 

.(f :ejic) (jlS'.ujj^ J 


j"! i#J Uj 1- -;■ L Jj .Australopithecus afarensis Ijjl—; j OjaJ j#} 

L_Ly<iu er W<jj ; j_> j jjj—iL aJ (j^^—jjj—‘*- ' -r y ><u> Uj—' 

V 

JJ—ö<Ub .ULji^î fjt Jöjöi ajajJJ-L*J^i"aj jL-^-LûIS" * j**^ 4 -* *öj«LaJj|Ijjj^ 

oLîlS'<u_^&* jj$ j ^Lj cc-^Pj^ ‘ûl-^-sjj* ^ ^‘UaJ 

4jLfdû jL-lllS" j i Lfîaj j «<>^îijlSL 

dj Lj <lS J «lT <*J Lj j Ia ) Y |+ .u C ♦ ♦ 4j LS" 0 i o L5 LL-w« 0j Lj û JJ 4> j 4£ . 

<LjJ-^<*Jb Lfîaj jLjijJ ^.LxS " ^öjAjjjjiJ <u i(^j^>jlA ^^SLia 

jjj (—öjj j oLT*L*->jjj—L 4 ,‘,.-^^^wO - «w T.o Aj Ij i«L*>Ljj-i' ^. ■■ mmS* 

V 

•ûjjöjj«^ o 15 " Xjj^ 

j ö jL lxjjLS^^jl>^j j uSL-ohJj dj jLjli'L^ jjj uj-J< lS* 

I ij—> Ij i <iJ o LS^ *Lwj -3 j öjöj <L*j-j <L^ * öj 4 j j $ 4 J $j <L LiU-ftj LS^ dj aJ j L^ 

• Ö jLJ£ jL" 4 j 

(Ardipithecus - ^jLî) cPj^jji Science ^jLJ jJ* «b Y * * \ Jl— J 
w w 
JLw jj—Lo l,t j-^ <<Lo4j îjj-O j<L>4j j*<4j .JLjLaS'I j (jU<*J) IjJji jL^L 

Tû J iUj j ^Jjj—« <d jJU j uiuj»j j 

v w 

,s J<u # jljji 5 

•A. afarensis, A. Africans & A. robustus 0) 

<>— cr-^ .(^'LjûjAj ^jjj-JijJuAj _îlj Ji \ > jfl— *J 

J^jj^r tj^ LV4» tf <u UI^aj j 

»Jj .ej-Uujji 4 j ^Lsj^ #a 

^ iê jL-U \, 0 J *JJ~~** 

•V ^ 4j lö 4 .«jj^ Jojjj*^ 





A, africans 


Australopethicus 

A-afarensis 


A. robusius 




Homo habilis 
jjliJl jUjyi-Y 




Jlwi Y 


Homo crectus 
ÖUJls.^jUyi-f 

' I ^ 

H. sapiens sapiens 


H.s. ncandcrthafis 


dj-U-l JîUJI jUyi JîUJl Jt>’U jUJ- £ 


(Y :>jZ&) 


Jj> ^jjj^ cpjl/aiU J^jJ 

v 

•jjj. •Ji-KC—ssljli' J -li—? J J*< J 1 — r 

‘o'i^jsî >j»» c&jiJ (jjij* *< ‘J^ rfjî 

•jj- .(o^^^ Js^)** %Homo " 


“■**■>*< J c,lj j* i ^ 

J J ijJj y> cr^U» +- 



öfr JV*** 


<&' 

x 

<8/ 


IjuJl^jlj&UjL* ^ jU * J 6J *~* <s^ 

^ J># ) ^ -) jyu^JUT ‘^bii^ öksMM ûU. ^ 

ûjI^ .o-îyljjJi ^‘ Jj ^ J (lJUr ^ Jy>) Wj ^‘ J ( <*^ 
^S * -ûtSi* ^ (jUj ^ J4 < ^X* ^ 

■u^ ^ 45 & JU J<B 

^jlj^. JL^jaî ^jj^ J 1 *- J,J ** Y 4 * ^~>* ‘ jl ^ u 

Homo - j-«>)) cjilî Jji>»» ^ -4 j j* jj 

aî »jp> Sj&hH U^jO cy^ u ^ JJ ^ ^ nsapiens 

I»aj .*J 4 J # jljjji bjjjAî J LîljUî <U j4-w ^Neanderthal JLjêjJlj Jj A 

j bjjiJU^ £j 4 >jU (jlj^ Jj*f oj 6 jiJ J Alj^o 

— ,j«Jljj # ijlJ jjsjft)) »jL*Ui Iij4—«4j ^ ( ((JtjjSjjLj JjJjA)) (JjL’ 

.( 1 :»jii )«Homo sapiens neandertalis 


<jr—-I j»jL' LjIj .*£±î%JJ-£ (J &—LUo I J> jt—;4i j »JlJsj*Î 

*j»j^-H lSj'U.^-JJ^ ^Ija^jJî .c^ijjos Jj^ ^JUç* j jlSLu^ 

.dj«u <JjL s j jj*j ^jjj jjs j «j ‘Ojjj'i ojlji j»ju 

cCjjiAi (j-Jjj* .jASjs 9J.U ojt_-»U jLijjjji jAjAj Ojt—iL 

(jU/U .U- 4 Î ju jj-i^ jj iS .C4;j9 ^yljjA (jjoj^ji 

ijA, J lijlj-Lî .UojjAA .ojAj’LjLS'aJsjIjJ. ^ jL: ajC^-U. jlçu/ J 

v v • j IS^ 

d J 1 "-> ,jJ U ,Jj» jUJ jUj/ JLşJi.jf .UOI JL- (') 

•JfT ^*- 0 ^ lj - ;L -' li * J ** -jAMjj. ccjjj. u .cy' j 

J ' s *‘ uu f *i Jj« J J-.IT ..-j /j» **’ 

•* u * *• ^ 
- ' f,jL “ J ' r r- 'v• - u.• tfl iö ^ 4 


^ ^ ^ - -J 1 -- j bjliBU 

"** 0 = , * J ="=~! • u *'j'ii J*u-u*) JL. |. r 

^ OUI^ ^ J . ^ ^' lji 

J . <-K- . „ . M J tf-SJj* 

P ^ ^ " J ^“ * <tO 3 ^ tuvj J j^ 


, 0 *;.jj-s -**->** i i8 .. 

^ ^ jU j4i ^ 

“ Jj ‘- J / JJ " •‘ w,jij *•*-»*> ^ ûtf juj^ ^ 

j ^ • ii4< ^ jjj -^- j “ •*-»‘j^ jjj-u. .) jL ,» 

-‘ l-uu “ “^‘ s, * i '' j w .*w u 'jrj 

^ 4 *"^ f4< “ ,JJ, ~ JJi J ° jji " j ^.oc j^s 

->JJ-!^ J~~ J ,JJJA. (j-JL J'.JSa-jjI jUI j 

J ji-J-i Jj-'jfj; ^s:-JS ^jj„ J .j tJ ^ w _, BJ ^J W 

•c-i^ '■ u **i lî iSjI/mWs *j JJJja yj^ij u.jj** .olSLi-jjj 

..jLij jUj? j u*, j jjjiji. uutf.jjjj* jVj .ois-jU 
*s- T -' r J'— jr-*S"o (jJjJLT ^.jIVjîL ^iU'lj** *) (\) 
—-4^ <_s- isij ^—- ^LuşJdj aj ^L_; ,LABC Science 

j JLşL .öjjSjjSj^ Ijoş^- *r .&[£>* Jflîj.jjL; ^j'jjji 

jjj »j‘44 J j—> Sjjj^ (cs—j »^L-< o*jLj*j j) ^/jL-; 

LTÎ^ * S '(jrlJJ-t J j tS'j-i J ^S—JjjS *jAJ|j*J Jw) AJjj-jSL^J »jdi - 4o4j 

^ij-* ^wXJ*_^ #j *j j_j Max Planck^lJjl^ *J) Kay Prufer (jL»j*i j y _ 
j IwL-» LTaJ Ij j öL y <jIj-J*j<aJ ö (^^Z—a~a*Jj *£ <c*— t) do (l-^. 

4^* ‘O ÖjL^ J-j I 4$L>jj a^lojtfLÎ jLJaJ jj j J> 

5 J <lS* «0 J L> j j»L-0 j jwoJ j-j ) 6 j ^ (jLJIwLLd |jjLj> jLcJ j 4J 

ojjojS^ ^Ij djj> j*^5 i(..oj<^<u aj Ijj j j> Oj>L ilj4^*ij> 

^ ' C ^ aX ~r' <jLj jjj ‘S’JJ ‘(XH ÛJ>^L<J J (^jlj*^ J 6j<CCU*4i' jLjL 

V 

V 

'&ij (Inbreeding) »j<u_jl>ii- jlj ^jjjjy> ^}a <u jlS'JbjêjijLj 

•(j^j a j) 


oytr 


& 

<2? 


jlj** \6-\-j'jL* M ‘XjtZSiij* J*-Jji^ J,j 

j o'jSjnt JL»-V li ‘ ilsj ‘ u r J j u 

04» J j/ .jLUjj J Oj/ tfi» »< z*- 45 “JJi "jj/ 

.Ijio j jJ J jj> Li J ^JJj^jj j <J*S4-,*^ 

v v * 

a jLp j OijaiL-ÎAj J (^jjj’'—^ 

•cs^Ji^ C^J^ j JJi û^AjjLL 

V 

Homo sapiens sapîens 0^45 ;öj J£U ^|>û .»1*,^ 

(jjp5*L-o ~~Jj£ 4 J <6^6Jj5* 4^jjj 

^ » 

- öJ^L-s -J^L" <j?®jy>)) tij'j ^ öj<*j.»j^'ljjji 

v 

Jl— jlj^ tf*&j-i j—t jLL<u aî ^ 5 ” ♦ij-Tjsi jL-ul; ((Cro-Magnon 

* ^-U^J) LuJLj^j dj jL^jS' <JAjjj^j <S U4J (jlji4j|ji .Sj 4 jIj 4 / 4J 
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. jU^L-.jU j tj^J^ ^jjjj^ s jj 

^ '*' **♦ 

J.44-, ^.jL 4) ÎOI.M jLj 4l .jAUjSy 4. j.44.L Ujj4 45UL.4J44. 

.Jjj-L jLCu; ,«Linguistics - ^ljtLj ^iulj, ^l^u. ,. __. 
.Phonetics —Jlj ,U"»j. jJjLLL xj*, 4 _ 


^*- - J ^ U * 'WWI J HLJI - ^lj.ooj J c_Jlj* ^S- ^4, (M 

w 

•( v • ♦ y) j ^VL L^ Lj<l> 

ojl^SL^iaof^ Jj—P honetics - ^ oL^Jo w ~ * <j 4 J (Y) 

^ ^ O S* 4.^0 Uj < (■ Ibj^SJ J 9 4 J jj j pL—S* 4-*—SJ oS 

„ 4 w ^ ~~ v 

o .(j* » O < V^) Jöjd J>— . j ? aJ ) jL-5*4o j^J J («(ji ‘<j* *J ‘J îft j45^jij—— i 

olj^ijl— 44. ,mZ J»,» ££ jU 4jb 4*S* Oj j*.. w> O Lo JÖ^ J J 15 *&j J |j 40 

(J4* - v> -» 

J ^ '•UL^-UUj (^4 ojjj 4J (f) 4 Jjj-C j* iOjl^OJ^4o *J*jl^SLjLo 





.Syntax J Semantics^j^ 

( J^lj u. ji— &*-** **'&>»* •«£> L -j i -v J 1 
^ j 1vus-~jh A ^ L - t,j « nu ' •' J ‘^ u «*ju^ 

LjLJ Ji-J JjAU j -j^ ^ LS '* J “ jU - 




LS'ftjjcJjSy ib jrjL-AS-*j l5jLh ^ 4 J' c i7dJ-' c^xaj^ 

, 0 ~i-“ j >*~*L ^ *c-4i ( <( ^ oam Chomsky — u»j> 


r., .madre .mere .mother .^î) »j 4 j;ejlji__ 4 , *^Lîj 

, [f=p](padre .pere .father .i_jÎ .<-5jL) aj * j > l^jt ^ 4 _ij 4 J (<_, ^ 

t■-y>j 0 ^ jjL-iö_jaj Semantics ^jl^Llj (—5**û_j(\) 

jî—f o^^^ .Ajlx-XJ jUlo^Ss—-JL* ^SsjS öj oL_S^*Uwoj jj^ 4J L-Swjjj 

L^JJJ 4 ^ J-f ûjdJ_~* ^ljUjji* 4j o'^‘S*iJ^i J ~î* Jj*^*j 

• 6j4JJj4/ö3 

^u-ij aj Cwijljj/ a/ .c*Jj5'*jj>aJ 4 —ij jjj ^d_,»jL»j (j_.ttj.Lc. (jj'Lj (V) 

• c -îjj5'io a-S"sjU cJj^>aAj 4 j (^oj-J <j*j-_i jU ^j_j j oL5'*i (*îli) 

‘°L5'*a j- i c j j*-- <*J <j-L ai* .*jjj (j—iuLi j jU ^*jL*j b*jjA> 
aJ Cwijljj^ 45” .ajIjlşî ^ajLij j 4 jjj ^AiSjUj (jiLj 

.precision, accuracy, sensitivity, specificity,..etc: 4 jjj—j j_. .j-dÎJ 

.Aşl^x; ^4-ij (y_^j4> jiA* 4J oaj^L-ijlj^r 44 j-JL-U ^L*j 

JH ‘ ^ JJ4, (jJij^Lo j_, 4__ij .1^^ ^L*j 4 J U»J^ 

.JCA-. 4 i—i .^il/ Cj 4 u . 4 ÖjL 


^ •'■ J “ JiiW „=_,!_} i_ t <—> m 

4 J 4^_> < tî> . . ^ ^ ** * 

. r ,, -* ,T7 c W ^ OU-U-4 *>*■ 4 SL ~'* 

U J . . ~ , " JJ ,“ J " 4 ~~ J ‘iJrtUL *] .^j-i 

- - u s*.*.l-i s u J î o.jLi J .^L 4 U..JJ** 




ûj>- 


ef3C husetts Institute of Technology (M.I.T)-l_ 

.M dSS . , . 

iJjjO cr^U Si cs^—(j^jUwljji 4 ^ «c%A ^jjjjbU** 

^Uj ^ajdj^uJjSuJ j4— <_/(■**> jj'J 

: l yli'«jljL> 

Generative - j*~&»**j*i l 5((* * ^*~- 0 o^jdj» d ‘ 4 *^ 4 

JIjjj> c5Lrl5' ‘‘i' (^ju‘ll«u« ^jSL^j^ .((Grammar 

*L5'«j‘Udji> j‘4*^'^ j—'b’ 5 olj jbLU (_g4. 7 — wi j ^i^Uuwjji 

v v 

Ul J 4 / 4 J ‘0J4J* j“4 •Uj^L^^Lr-Li 'SJJj* ^jjjlSL^ 

^^-J lîj^ (^bi 9 jdj) U^b 7 ^ b JdJ 4 ^i^jbj^ J 

J AjIJuU'*-® 4 ^ (iJjj C^i t ^- : J^ ^ 4 ei J-^ (“^ (>-) ob-—'JJ' 5 

.^((uiJb ^bj)) < ®-> s ' 5 ^ ‘ < 4 4j b) 

.((Universal Grammar- J>U?: J > ^ a jL> )) c *L 7 j* , ° Jk T ÖJJi 

JAjU ]4 >j^»J J^>^ aS' ‘Ajl—- 4 ^ l5 s J^ c^——°J^ 

jVaJ jLJij&Lîjli' ^jlIj^ ‘J ‘jWLO j ^j^Jib cSjbWr Uj l .j^ 

j jL-^Obb^ ^J^ ‘ UJ LJ'jb .jöji—ijb Ij^Uj 


U #JJ 4A j (04 *jL“4j ^2^4344 j) >^4 JJJ-^L >LWj > c5j>-J U 

<^4 (J*jb4jbj4— «/ ^LJj^U J*— ^ Uj4-^J^ 4 


U> -v UJ--' ** —• v ( » 

. öAJuJ ^4» Wd^ 

J^J 1 — : *J Jj“ ly. 1 —*** '--' "' |J '-’ f J - *? 

•^- ^LoO J ^JJ JUJL.J ^ cSjJU*/ J u -S ^ J,Jî * 

J<? <, 1J4 J >if ^Uj .-j Jjj/ oU>J cx J^ U J g*» **-* ' oU< -'“ 

•I . . ( v v * , - JL- <jb4^ j jLo (JijUj; j L—ju 4j 

(^Uj j4j 4-4 4j .O-JjJii (_$-> 0*-iJ~ > cr J v . - . 

• - . 1 » , ( .» .. .- -i?# 1 ■* •■* 4 J j L*j 15" 4 JIJ—u 45 <4 j 4Ss— j li 

<yj>*Jwjjji ^C-Lî j9 4 J ,IJ—»Lj4-4 4j (J J I v n 

.(*0 tfjii ‘"j^-^J^ > U >.J 






^ J y^ r*** 

Lf J *)**& \ * -'\«, 


:^UI> 4 >le U-? t Wv -"» J j <*% ^ 

* 

*<A>l*. 

rçSoîiaJ^* ^ 

* 

.<ul*U j <J_H. ötr^y j JS ^ ^j^Ji 

jL, jljCb > • j< OW^" ‘j^ ((j'v-'J 5 L^jlj^j)) V&JJ^ ^ 

«îJ j/jl— i AJJ^ JjoT* )} <Jj^-~ , S* ^ejAjlJ-«*^6j fjJdj .9J4ij^ 

V 

blIjLi aJ ((ji/*—3 (JjIj-Cjj^)) ^jL <&JJ> .djl^jjy 

.CJjSwjLo AjLIjj j*4j i J d i.*^iJ ^ ‘CJ^jl^ Ij ,4^ 

tûj4j4jjljjJi jl^ (^JJj^)) jAaj^JJa^ jA**, jJ djLjLj U\Jjj4J& 

aJ (Broca aroa — LSjjj l£ 4 ^jU) o^—°j ^^ ö -L-'ûjL 

jU-*fÖ«ûL$L ^Öj4j 4^4 jöjL$L 4*ö4j • L-^ww^l4^jû^ I^4 j|j^j4jjj j»4j ^$L*JU 

.ûj4Jjj4^ûi j4jj4^4J JU ^ M 'Ö^ 4-*Ji ^LIjj ^ljJLtyu, 

j^-»LXj C*JuO J öjjJU 4jo^ o^/<*—*3 y <y I jJ^Jbj4^ toU^jfc 

.(jÇ&a-JdA jj9ijlj> ^d^cj L” ‘ö^ijjjljudj IjSLiÇo jUaJ Jl5'»j4Cc 

j C^O L5-«jl^9jULj) Jj J ,i£j*j4C«,öi (JduLlj; j»4j Jj^ tfo ijAÎ jlji 


^Ub , -—7^^ 


^ ' ^JJJ l£j>—^L f <UjL>öj 4__ öjj & J<i m;4j4*4j{w 

• oU> J j*So_,- | 4jJ ^_sy ^ ^ ^ ,^,04»^? 

J U>4 > jLi ^is-.j,^ ^jf' Jljti. jjjLaj j^ 1**«" 

40UU jw, o^- ûyiA< 0 ^ b . AU ^ .^ly. 


(99 








ç 






(>) , V . 

* Vsejjj ULfj 

'* A *~ ^ ‘° U 6 ^~ 5 J ^ ;jl . u 

^I* J * ,C “ ,J>M J ‘A.'AA. Ji** ^ 

^ ** «* v ««*» *~û ^u, jr^ - „ 
jj J .jm iJJto ûV* ouuij rf.^ ^ .*,*» ^, j .j j 

. «J»- •-^ 0*-“ ‘‘- UiS ' ort »***>» tf.ji-S ^ljj/ ,/jjj ^_. 

J 0 t - i ** S ’ ob-i .oliMjjj IjJuf, 4 j ,j—(iForamen magnum 
.,jj-| jb^" CSJ Jij» 4, *Sj*L4i- o»/*_S 

•»JJJ*» cS*i l; lj»' j“*» jUj.jjlj tf ,j 4 ) SJ 4 J 4 JjjşUi U.JJ*. 

j jU°3 - x -i 4 i <^ ê jL-o»* <jJljxU j_j .jjjLj 
0 L_Scientific American ^Ujf ^lj jisL 

jLîlj .Y ♦ ♦ > <_£—^jj^Lf ^ejL«j <d -«-- ■■. 6^4j 4*o4>$.} 
<pdL>9j> (ijl*^- 4 ^ <_T“) J—jU- <_^Ljj« j O'j» 0 ^j 

(Ujj-o djU L^jjjs ' 0 (j^Lijj-c jJ L>jJjjjjo<d 

: <yLlJjL jjj aJ .9j^9jIj5j% 


JH jULiL ,jjb oLjljL> ^j-i jj> &- ^ l5L;oj^ O) 

-J jLo ^ jjAij.A j_o jL-i^j«u e j b iSJj—i^ L_fU 

L ‘IjjLaTaoj^a J .cXjL. ^9jAJjj-f5Lji j-i AdOUL oL-Ay»^4- 

OjU jljL_» ^jl 1/ijLji JUjUi.j »jjMt jJ cOjl>.» 

■CriJ^l 




501 ÖJ*r j>J*JX 



How we came to be human Jk$ya 4j * 

3 tsJ^u ^ 

j ^ J $'ou_JjU j ^jLSUUL j4j t£ öj b ^ ^j^ 

ju LJ J>jy)±-iH cs^—JjijL^ ^ ‘6-i < ^ ii ^IîIju^L 

.4j4A 

jU (j-lojsj^ j <-^J cr^^jljb ‘^LU'ojl; ^ 

c—4 j4j» j «Exaptation - ci-»»j-i*j ^ 

U >j,1 JuSuiLjS a! >j! jSLjL-o J-Cj j ^L-SLIj jf ^-Sj^S'jej)) 

^yLUaiLji 4i ^j—' or^—°j4i (jL- ÇfU Ao 4j 4^ej4j J__J «Li'4_jjL_TsiLb 

•* Vcj j^LjejXj tS^jj— bjjjLli 


OdJJH ûjV ^ 4 jLj ijjd^J 4 *-" J C> 0 j-U ^UwjT jlj^ (JJjojj4j 4 J Ij 

V 

i* (J^SsjjJ - (^jJ (j-JjjA - jjxS'LcjjS" (^JjA *-SUlS” ‘ jCÇwlj "ojjO 4j 

w 

V ^ V 

J jLjOOj 4 ) 4^0 j—S" jojL_> <L_ojjj4j 4 7 »m 4S' L .<<Ti 4 J j4j Jl «.1 jljJJb 

t£j 4 j j4_m/ <£> <J jLS'ojL j 4j_jjj_« JJ-0 4J 4 J ^-Lj 4S” iijjj (_SUj4SLc-O i 


b^ijo ^Uji 4 J 4JXJUJjf> J4j j_j ^yl') 

.Ioo4_JL J j4j (jL_w >0 j44j <£4-i_j .4 jo44JL (Jj4j .CJjUoijOj j) (Jij** 1 

U=4-i Û4JLJ J ^jjSj^ j4j r V«U .4UjJ 

.ojUaCjLSU (jiU j_j J ojj_Jj 4S> jl—, jUj_L 4 j .jSojJl 


uSbj M 


uTj^>u u5nJjJ^ 


^L.> .d .. J ^lS-^j_ii j .Jg rf , j4 ^ 1J4J . M j 4s4j L,.)LU 

.cJJX4jjIS'4o Ia^aSVv** 




îwl* 









- 3 ^ u >» «i <r 

*/*» j*-< uij.j*./ ..jjis-u* 

y *.u> '■v.‘)* { j/ ^jl j uijj^ ., JJ( jL> itf 


j*^ Jy /w #j4Jj jLL 


<4 Cognition and symbolism - j jL^So 

*S o»JJjA 5'L> ^JÛduJ^L JSj&J 

^J^-'j^J J*—*! j'j£-J*/L j/LjijAJjJ s/»J jLjAjJjjO /4-> 
Cjjlj 4j jL aJ/J* s* ^ J»^» 4jLL>5Lt J J>Ajj4w »j*£S j ja) 

j r *j ^ i i ***+! } L—^JL O^ul.^J 

t jL»l2 j Lj i > ^i\mS djj-A^ ^jl j-jtî 

4 J ljJ<^ jL^Ja^L j djA-l-O-J jLyLjj öjLjj^ OaJLaJ j^sJaj 

♦îLta^jj 'j^jjj ^ ^ <Jjjj-^-> Jij 

• w V V v 

w 

Ajl—./a j 4J . c ;»j4jlj»_»«'iij j jL iSjJJ 4 **——*■ c>^— J '> 

3 } »ji j ^jLLi ai* .<oL«lwjLj 


Jjj* ^tjij *S .cJJ»jL ^jLjITI^ »j/ j»L j^jy^ jtj^^t *i O^j 

^Ltj*— -J 4 l* 0 /L»j *S .4—J b»j*J jLL .c4o>»j ûl4>4 

jj_*o J fj ^ -• -A JL»u .,Jja— »j»/ /liL&rf—io* JL44 l 


i jjULu* j ^L/jl^J j jJs-Sj** JjX *^L-J JL-.» r ^ ** (N) 


V 

»iiU , jIS'aJaL- 


JJ- J .l*.jj*> J ^r->» J ♦J^-L'jL 

»- »<—S ^ *. uW.^^^»^U. , 

J ,^ JJ( jUl> <^ ,J ^ ° ,J 

i l-J^»JJV* cr^L 



0§0 ^ jSJ<UjJi 



^^4* AJ jSjfij^ X ejAjj ^ ÎCwr ^ U,i ^ 

<u4i cJ/o .»j*~i*L* ‘t-Vi^ J 5 ^ J jl ^^ ^ ljAjLo -j c/^joj^ 
jS aJ LULç» UU^ cAe, jt- oM^ Y ^ 

,j/ jjjS'uLai' <l^((Horno habilis — c^woiljL" 

<uiS <^ 0 ijaJ (J'oj <jluUj <_/Lbj jj ojAjUjlJ (/UIjj OtjtU ^ jljjf 

Jjs.[jjs jJ<c> <0 -cojj (U-jjL .jjj jj^ ur' :> jfe/j t>i Jij^i ‘odUib jy 

v > * 

(Jjj tCwlijjjjljaJ <Cwi04i jLoj JIjc« ^Aj|jUJ<U J4j ^Ojj^ 

jLuL <(>j»s <ou«j ^Lç/U jjIjs j (^jUljlj UUşj<u< <*J jlj<; ^ 

v ■* V 

V V 

*d d J^ ^ urt^ji^ ‘J^ JJ^ *i ^j)**a*3 ^l ^ 

•O^ c£jL*<u **j 

V 

Lûö^ ^*Lj4*ojIj 4j ^S^^j <jJ£> i*Sbj 

Lj (Vocal tract) ( j 2 * r .S sjb$ (^-SsjjöjIj ^ / g * *oLTjL < 4 jaa 

^f-joa ..j^U M/ «/*•*-$ x UU-cUo ^L-TouMU *ij 
6J V"V? J JJ J^ ^ j-’ , J' i j Cw»ou**ijjs oj-jLSUj^Uss jjV jLf<uJoj<c 

V 

.cJsbj<u*i<o jLjliUljjT b^jjjj*u« (yLfuiljiUt 

cfjjJ <bjj--SUU ojL" J\x* j jirSfL aJj^-u j jLjoJûL J 

ÛjjJ JJJ ^ f*4 U^rjL aJ <ubJJ-JOjojjU MoU 4 

<ç .oj^o^caf jLTojj>jos a£-Jos ^jj-f ji*u<u j oj<u^oo 

^Uij <jj-dj 5 J jljL- J 0 j<u uf jj-S dS'Jl.uu JjjS'a-Laf 


Ai^ , 


^ öUL j ^jL j ^ ^ ^ ^ ^ ( „ 

■^oijOjJ^.ujJ^ ^ . ; v . 

•J, I -v< ., r . ^ JJJ • J >2 *£^ijy- 

oL^^JojLk <u|j<JAJ 0 “1 < 1 , , x 

J J >-* J JJ* j öLj <U jLoLiL <oj<L/ #i 

,(0 îojî-i) 




öJ* 


j>j^jj> cfe_ 


J 


..f,J^->/ **'••“*» J, Otf. jlîjWj 

5J-»J ^' u4 - î t>- ^'”' # ^ ‘* U> ' l4 *** î ^ *-> •I*jLiVo« U-&M *) 

•(û CCjOiLj 

^ Ojb- ^ ■•jjijS' oLJjSob ols'.jjiij*,^ tJ |^L 

m 1 ^ 1 -* '->->-»** L> u-&» Jl—- 

J >j ^ ‘j l -*->‘ J ^ Ul > oOIS'a^îo ^ sj4J ijIj 

ja>#j-— ii ijJ '— *y f tj—“ U cj^^““JJ— w J-cLj jj -J-» jj J 4 J 

Jjiç > J-iik os^* 4 jf±J‘Aj M jjjif tf.j*Jjjj^jJ 

^JJJ J « il -KJ'*0* 4 •'H" lij*-A_U“f jj *) jIjSjjLj ySijij^M 

y v 

J i'j->J*&J*S •jLöj-Sj *CjA (Jj)j4jU j jij4^. 4j 0 jJwUjliLjJ 

J iCJjJnj^J oW^^b^j * 2 -&îa£ J ijj_« (j 4 j4j jjjijjjji 

•ojj^Lî^j^ jljöjtfULo 




(û 



&3* tJJJJ* 



^4^ larynx 
(voîce box) 




^ * jtr jö4jU ^jy* j cj-° J j 4 ^ jIj ^ 3 O-^jjlj^i 

j45 -u <S‘&ij J b J>jtJ* ^jj* ^ JJJ 4 ^ -Ol>^jûi 

v 

.^^UwjJj Ij5wb j jjjj /y Lx^su&j^ j^ ^ 

V 





(J ~ i 


^jj- * J - ^ ,j4 ~ 

H *i jl-, jb-** ^ 134 - • 4 « ljj ^ 4î -= &,s ,j v^ i“° ^ JJ -^ /ih^ 


--/ L.J^ .j-OUtSUj ^ 


J>jtj uLjU a ~> 4 1* 6 J*S jL 

^ v 

OejLa- <jji «J~>^"L" jW» tePjiiA* 45 ^IS'-UO ^LjS' -Uaj 

.Ojj^ 4 j OdJ>l 6J> *$ ^ 6j4j 


•0^4* ^) 4 ^- 

^ajLwiO jaJ £jJ ^Jj^ jUj-J ** jUtTaoiaf jJ 

öj-i) ^4 jL) jAj jJ \ji . 0 jAjdS(Sj-^ ^J^5*^J 45* < 0 Jjj 4 A 

^jLSLIj jS" (>-** «*j . jl^-jLjj^ (_sJ»jji j 6 ji*i *ç jlf O ^ j a^' l; dS «jjo-jji 
^ejLjaS ^JjAjijaj <>jj->.4jja^ ‘(jL-Jljaj »jj_jj<ux; lxu«u_*ja> ^j-JejO 

v * v 

l . *öjj4£ j j4— «M^4i;j45* j <Jj4j l$Sj4j j j , — J X jj *j<U4..—■„■ U45*/ <*SjJLa 

V 

•4jjO *>û<u ^aJj> (^lija-o JjjJiLj j C«ji jjijAA jjÇOUjUj 

^ lSj-jS lS> «*J ‘ jjj44iAj jlijAj ajljl&ljjf »4j 

V • 

•*i'jx*5 (*-» .J**i) IjJsJLijlj/ *) I*jU’U* j .j*;ş/jsi 

.J*so'-fcj! l*jjj*J .4-S*~< ûl_J,j*S Jj.., J_JjJjjjj, 

<jf ‘ u - Uj: « î 4 '- u j'j* ' U .JJ« -.jl/ljû: ûLîLj Jli*»,=u, ^jLuUJ 
Jlj*iL.j ^îU iU 4 , ,*«_», ylL^SL 

‘j^ <Aj'jL> jL'aJLj jafaî ö JÛa>jaA , #J I 

‘ r ^' jSfeM< ^ Uj ^ •'* ^jLs-y,, L*.jj*. j ***s 

"’ J ^ J,Ji /^^“j ii j JUjU ^j*jL^ jj1**j* 


j—tjSjJJJ* 
, j ‘.UeiLL 







e jJ J ** Jji!i Jjj ^ ‘ûJ^aSLLjji o ja; liû^J AO*jjIj 

^) dj*i 3jAiAi J *~“^ C */ 0A ‘(jljSLlj 4J4ij> ^JIjJUAjjU- 

Ij^Jj J ^ ‘Oi/* J L£^ ij^tljöjLi j^J ^(^L/^o* 4 j^t 

J ^ljU 5 ^fe-* jdS ^ <C U^ 0U»^ ^ .,yjSj jLjli'A.uj^'fiijj 

NjJ ^4J^J UÖJ »ÖJ<C-Oa4i <jLj> c5”öj 4jl jIjLwJ jJU^aJ j(jdjjjjLw-J 

W " 

•OjL^* 1 **' /Ijû-^tj 


îljt <_^J/ (^jLjj jji j»4j tOLjlft 

jU^) <jLoj*oU j <aJL j 15UIjj5' |*aj ^’bjjj jj (jjLoiUb jj> aj 

V 

J ^^ l/jLaö^LsöjLaJj 

^jj— «jJ <ylj#J^j-4 ^ (jpJJoljU* J Ujja ^OûJaa LU :j*ojji 
^ojsjdi'L^ <j-£/j/ j aljJ ij>t »C0 jj<uLj jL^u^jJjjt -^jljL' 

V 

.^^5"dJJ^LjIj Î^jAA jLûjJj 

<( *uCj ^Ljj^ J^L? jU *>j3j fj\j*s *i 

:CJJö^ {J,^^3*$ j jl^^SLjwo u£&jbj 

l*-*, V. •’ - , . r- ^ • * • «• , 

(jLj) Li/L-ijljjf j oijAJAj-fU aJ (jjL-L* j-i <Jjj-a (jîjjijJ)) 

(jO J O-XjUU ^^UjLJ LLlL Jj—a^ j_j ^ .O-Xî^af oi OjaJ (jLrlj 

t ((CCOA jLC-o 


• A 


> ji ^-usî jlfi jojj^ LLrlf ‘j^ojajU-U OojaJ ajAjj j*Aj Lb 

&j*i LLjcoL^ jL J dS ‘jj-iLAO ^JbOjAAj o/oiLob jTjöj j*— 

:<>/ J -^Ujj* 


öi 


u’îii *4 4 , J Jutt şsjiî P f^5), 

[;jJi]('rs6 ! s^^' 



<Xfc- 


*, ^ ** *> <*** ^ °' jU ! "" ,J 
^ rf- U ,û ^ 4 * «* J ^ 

; ,-] .(^ oUd»J ^ Uj;) j ‘j AS '* x ~'j j*f< 


[jU-L- 


y V 


?£~>^45<U 

^ S ^ o^j p&o- :p4S4j 
o^'s^ ( o^>ûj54j<iJ :pû 95J 


«>> 


^1541^ (jJ^SJJ^J :p44lai 

l5^ U ipûjl^ 

^ . s <b$^ «J 0^<^0jO>, S «j^ S U<U oJ j^ 0j< u» :p4 ^ 

o^j's^y 

^J^Ijû^j J^^Lajlj ^j&^J^la ^4>4iJ :j>4Jj4o) 
jlSC^-S^I^ sU4 j s :?4J - J4> 

^1541^0454^ ^4^4J :p4jJj4ii 


^** J^> p." 

0^4I_jj>. 33j4aj û94jl54U> 4) * 

V ♦• V m 
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^gip OUÛQ50J U'ûgoiuiigi OS 0 g Q g| gcu - 

"Qjbgj qj Oggjjoglj mgLgigSgla g ujjoj'gU ,iûgp 


jjjjgi juliljû 

^gjû Uiogip unojgjj (JligjCUl] 




> (k4> 
♦♦ V | ♦ 


o- n ^ ^ ‘JJH ^LCUj ^SjijL* Djö.<uL j ^jjJu 4 j 
I jJwlT 4J ‘&J 4 <I,j*>J*’ bjSSyaAj ^jjA^, jbj'id IJl_Y « ♦ ♦ ^L 

Craig - jajl! »j oja~oJ|j ^ «Francis Collins- jiJji' >j|>» 
<j j *I-^ 4 ^Ij 4 t! <u ^*L ‘Ojji^»j 6 j<cw 4 > «Venter 

(i 4 J^ cr^'jiJ^ ^ ‘-LL^Ij ^J'VHuman Genome - 


J ^ cr'L'»*>j J IeU ajJû ^bj^y j ^-wlj ( N) 

J ^“ 4 ~> j u Sjjj ^—- j (DNA Sequencing) 

‘JJi aJ jjja ^AjASjjyi .laSjj-o (>j>> jLJ ^ISaSjaj 

■3j~i ‘-^-Ş j j> <Lş . j lj> j*w 4j Lft s i j> s j (^jSLJ L <L> O L dJ j L <^Sûû j 4> jS^ s j 
^‘ DNA J-— t^jj^U ^oL" L'aj L_f)jJ ^»j«Ll J _^> ^ojAiwjji *T 
(jt-^J>4j (JjiSjb <StJ <L> jj-{ "{jMtjlj L* U 

ö^iid ."Sickle Cell Anemia - ^aSJj— la ^^j^aS" (jj#jL*Jj 
C ~* 4i ‘Cljdi' .IjoJLiA; jLooJ »_£_JL» )A .jj__>w ^j&L* )A sjs>Jj_i' 

* c 4x » 4 ' 4i ? *^L" -^jj*: 6j*C (>» (^ 4 J d -4ji i 

J 3“i ) 0—JIj (j_»__x> 4 j IS"jj <0 *jjji * N ^ ^ * (_y! L . I jo sj «*J J J 

tr—“sa (DNA ^ajL^o 4 i cr--“^ 4 ^ lSJ * 1 *< 4 -i j-iJ' <js^*> 

v "*‘ w v J ^sbjjS ^pJljsjLoj (^LIj «c»Lî(d .j j-> j«ljsij«u JL- jja (^sjL» j» j 



<jfO UU*; by? 


J .jUuLijj* Jj**-*» * •crJ> u| i Jl— j| 




<d .Jijji j lj *J tjL .(<>—J'j tj-dlj^ crÇj-^ (^'ji) "jUjT 

ljL_J<uUjjo t^jjj-*^ jL> vJ "aj L$J<u t£ 4 jLT jdJ t^-^jSjij 

Y* J Llj jljAA jji <U >Lj liAj#jiji li^Jiji .oljejj^ 

V 

Jjli' Yi j la<C-*<U& <J jjj OjA> LT'*U*i ^jAJw^U* 

V 

jL-j i ■■»>jJ Aji <ij < N ^ ^ ^ jS o I -X—-0» (jL-^jli* «l^-^jjjj 

V 

I.lJjjS' <^5”<u*jL_« J j tj—»jj-><u tJ-'J^—L*i DNA 

• l_P<o<oLoL><J<»Jdu c'i’ajj^j 

V w ^ 

<y ,La j-^ > ‘M j* 1 -**' ti^Oij-i oH^Ij^Ij j*^j-^ j—Lly (j'J’L' j<0 jLdj* J 

V 

j —j (jsjLi” jaj iiLa <ljfl.x -o j (_j» jj*£ ^J} <*jL_Jlj <ij—i ”»5 
»j_j»jL j<u jLjJ <li»j — <u“<Lul —; L—jLajr !»j»jj<u 

4jUlj j»4j .ÖjjjL (jlLû (^Ai'4i'jjdi' <U_><4 <jjjj J<U <J ^<ULijAûjiJj" 

bj5L__-»j <^<LL> j»4i'<u (jej.Jiji'j.i’ <J lijJTlji J iS) jj_, "j<u_uj ;J" 

c/jj 4 — J> j •••■ ! < tJ*iîjjL-oA) jLi'jjijAA <Ujj .(jjajjjjjijuu 

•xL^Tlj (j^u-jjju uLL_<u uiLjir <jjj.lu»j 

il>?J flj.iji, Jtflfj,, 

jLf j*_<jjj^ ji_ .f .jJjf *UL.L j «►«. 

• LwU&ö^ 

v ‘'tJjZj (J^ ejl»>u, j|j> j<u«<J <L<u j»L (\) 

•juJj.S' j ilji .i t^u-jj <(The Language of God) bjj. ^Loj 

.Y < .*\ 

*(j(—MdJ^l , tf Jl « T . Lt i V A s 7 t\ A v 

‘r' 1 v«*) <u <r ob <,i ^ -v 

j. ^ <»jiL)l <u"iL iUUj&j, jo<u ,j ,yLli 

^ OliLLei tfiJ * ,/j -r 

î ls**£*-l ,J>^\S .Scientific American 

‘J^* 1 ——'j* A_*>| .j jLli ," v • .1.1 , 

^ t^'j»->L»ja j j iuşj" ^jLj -i 

* Y * * ^ cs- 0 ^ 4 ^ <_rijLJ .jjkw <ij^y 








W 

I \jiS U lJZj* *i ‘jMo^ J jjf ^LiU 


( I jJAjA^b '-^* *^ ^ ‘i/iiLjS' .jj^oljsij4j tlSijjy 

Aj <' J v v ~ 

«r * v 

^L/Xj û* <^sL. (^JTjA&j eij-^Jöi 

.LJjjj *& cPj 1 *^ (^ijS'jlS' 


.1 


Jj\jS$** J*J^ (JftjAj'ij^ ‘Jjj'jjLu jl^'.UjoAiL 

V 

.CJj & L/4^ej4A> (jî^dJjL (y^ A - u '»j‘H ‘Mij® LrJ^ûJj* 

^jjb JJ_Lj ^^-JöjIjAjAJ aS ÖJJ—iJ\j> IJ^A jljbjöjLj <j4jjjj ‘0j4-^fjJ 

V V v 

Ij5*Aj4I^IjL 4j Ajf4 jU j %)Iaj i ^5 oa>jJ 

•jj^ oM" 4 *^ 0?* 

^j-u> J»jij-i J J^- 5 ^ L^^Ji jML/ j-*j'j* 

SJJ :/jLojJ «Language of God - bj> (jjLj» IoaS'ajII; <u—S' a) .ljij^» 

V V 

îC-llöJ j öj^JöjjJ^sjjjS" IJi^ ^ 

<Cm ,j>u£ j4j a 5* ej <LodS dJ ^jL—jjjJ «La£*DjIj—j AÎ L^Jjj'^ **£ <*£$j 

V 

^s-a jJC^-wêjdj (^jAj fj^r cS a -5djW‘'j 

<iL° 0 <UiLj4j .ojAiil—« i<Uj (JsjA^L— i *4—:tH ‘ B 'J ** 

.Jj^o (y>jO> (^-((jVrjj^L <yûî) Ûj-L ^ cM/^Jj'j^. 

^ ,ij Jj^Sj -J {*AÎ .Lj-J jl jöJ^ j-i A jjj (jjo—^. <jd»jL-oji JoaaL-» 

^.v 

jljoJOjj ^uUlj AîljlIjiAl^jAjjAj J^ji J^'j^ 

^jij 4j‘L^ ^ylj'ojjJijAj^j j (y'jiJ^dJJ < ylS'A£i‘U .OlS'öA oM^LlXj 

H <J> j4j*JOjjS- .^Jöi eju-ijjlj^" (/^.M^ *i •<_S-* Ö JJ A 
,((6 jj/ ^ASLjj bj> Aj jjjdj^ JJ^/j^ J L^j^ 





cK' 




^TTTÎ-t/ ^ Jh , ^ ^ 

J ' ., ' -aJJj. .U.jj^ .»J»^-' l r^ ^ jU <**»<, 

-C J ' “"'’"• , L_ _ Ji_3 Ijrf jd.Jia 

..ûWb -j^T ,,J ^ ,jA ^ ,:> ^ JS / ^ 


!4*>$j 9 : f^ 

v_... Jjjfi fj *ijUjj (^eiiU 4^ ‘ÛJJJ Uejftj!j j^ J 1 * 2 ^ o^b 

JL L^ >U-jji u J Jj~>. j^ *tf> J, > 

«cJt -4îj>f oJJj r.N jjf J jL-iu .aîIj^Lj*** .olSU jJJji 
jaa j 7.>,o) *jd£ jl~> Yö***-Y*,*“ 

,jJ<LjJ<Ui .jJdi jLuLJjjj <J ijjdS ^iLöjUj jj jjS' jUj/^U! 

j jli'êjL- *£fijjj ^’LTuu^sA^jaj (j-Jjj-j u.> (jöjUj *i 9 jUj 

AjLTfii jLuli'^U^ ^öjLfij i«U J 9 jjj J^j Ij—Llo j jLi'ufij^ 
ci^r—® c5—(■£**?—i U ^Jj—a J j—ş Ijrfj” ^ljpjd, *4f *Y # t # 

v 

.fijjjl^L ajL J I 4 J 4 J (C.elegans) 

JU‘ ^fijLoj (j-Jjjj j-J «Jjj-o jU ^JfijlIjb 4-jjjîlî »jL lj 

* ^.j.*. j-SJ/ ..jttj^fL; ***;(_> jU ^W* 

•*i« «j*;lS'.jlji J a (^j^) a*L*j ^>Lj» j 







C^ÎJ^ ^&jAS ^LŞj „U*j jSÖjjj y 

Ji^. ?■ &**->» (“° C ^ ,i • C ^ l -« <S*^j V •,. . . j ^ 

** '- S '-= S ’ 4j - isv-'y j-i i>L oU ^jSL-jji 

')y> *—s!i ‘ u,a ^“-*‘ i - ,u ‘U~» J f/ i#i.Jj- jji>^ 

•cj-i'ij^Aç jîiji A*i' c^ojaJ jjj »> jj iS'4^0. 

V 

xîei 6jAj CJdjL /—«, I.X t iL>; J <L-«, ^J >JL/ji 



JjjA 63 ^ tSjl*-* JL^A>jIS'aj . Jjj-oO jLS'<ui'^l> Ja/<U-Jjlj 




!û 3'sW o^'s^ ‘Ch^ 0 -^ 4 ^ 

l5 ;LS'djJ>jIjJ> a>sj j»4>j4«^ jJ lJj^-o ^j_l> ^J/A^A <joj-4j 

V 

'-®iv -0 JLS'a>«j jlj-Jj ^jljL*> êi «^S*‘US'ej IJ JJ JAjUJjO 

lij-J c5 jLS'êj0j<)Jjj J j'jL> •‘^LJ si L lJJj— o c plS'<*J<JLiA> <J £^<0 

.<*j<IA IjJ JjA <0 (^‘LaJ jljL> jAj J6Jj6jAj C ♦ Ij ^ ♦ dj [£ei 


isoLjLj <j-ij J ‘(J^Lsjjo jj ^*j ^^JljejL9jj jLUIj iCjIS'jL 
aS tjjjX_L jaS' 6jAj e j<0LS'4jI ijL (^Ij-SLj j (JjljL> (jejJj Jj JLjLjIo 

v V w 


•j^jUN*,.** ^aSLjJ J(^a5* oi^A 6 )oLfc* 

^^-dJ û J j^-**aJ jj2Juj4*o4J JL jij^A N ö ♦ jj ^ ♦ ♦ tij4jjjj û ^ ^5* ‘OJJ^L 


^ ‘ ö j i ^ j L^4j l,X-.«.t,Jl5"ö jjj$jAj4j (JjL-ajI ajl_aLu<*j j»4j .jjL-jj 








*) btfLS' j^ ^ ±1 °^.».-L 

0 ). . ^ 

• OJJtjXjH êjli ^ ( 


aI' ,(X^A,0) JAÎji-Stfi l* 4 ^»JJ^ *-*** jL’ljêJ-uj .jlA^ 

L; jLjjU ajJ-j • < 4rH *oLTU <y LjIo jj ^ 

J ^DNA ^ *S ,1>dL-u. Iv>j* ^ *« Junk DNA - <J* 2 cg& ^LL)) 

<yi^^L>(J j js J £i’*iL> aJ ( jojjtS ‘I-LLaj'IjJj ^Lj ^ 4j u 

•AjAJ) 1 JuLS^ AJL^> 
•• ♦ 

^jIS*<U*> ^L$^ j vL > ^ ^£4j Lu^ jAj dS' i 4 ,». t u j 11 <Lc4i Lbûjjtf(jb 

{J^*+& J 4 ^^ / ^ # lS*jL) *i ( ö jl j Lir 4 ^) 

v V * 

«*/Vö u5L-Juj^ j^^J «/S^ ^jLS^ j u5*4*g a^öjîj «ol5jU 

V 

•7Tû Ij*2-jL's j > a -°^” J 4 ^"^ j */*\ * L*<_s-Llo j^fj 

(J 4 j-ij ‘Ojj-o ^sijLojLjj (j-CL^^j-j^ ^Ll>) jr ^jaSaJiaj ltv 4 ^ 

-^" tS # j*Lj-£L jjj AjsjLoj ..LJlijj • ijAjujjjj j.dj jL t ()) 

c/^.Lij^. tfj*^ ^IjL ^sjLj j o^aJ ju os jLjlm. oLjJ'aî Yn L ybj 

^ L '*->*- *•" *< oLs-i* f *î .jj r jj~-^ 

^tj-> LJ^»j jLSLs<u .jxjljL> jULJL'^sUJsjJ 

crir^LjU^ «U j- .sjsAJlj^ j U jljojb f.. _ Y ♦ ♦ jj jLî4jlljy 
oj J <*f»L!) jL* ^ u ûLkj) ^Jjj. J J**.j ,*jljjj .J»i»- 
J .mv .Nature ^jLîjT j * i |j*j i>; _ > _ ; jAi ..^xJljJ' (Slj-I 

^jtLJ .Proceedings of the National Academy of Science Jj!3j$ 
Jl_ *J .»jji__ fj , ctj-SLtlj *) Lj.jj^ , m < 

.,j*,-4ijl/j^ ."** 



j/j :/■>'< j^" 0 ‘ /,A ‘ jLr “ jV*j ^*; JJNÇ $ui 

.(•/.-) gs» “4 •■‘A-/ -J •>- ^,-4* j*?*J j/.i |jS^, 

IjJjjA^ *) jljOJiXjJ jlj^ iSjljL* .oliu tSjii (ÖjjjAj >j*J 

>* -^"Wj .®j4îL$\u s > jlj a^jaS'U j»a5\u ^aJL 

U " ^ J»J^S j ji/S^l> aJ 

Jj jS H 6 J^ • ( ^-*i ^i'jaj J jL^jdi jjijijUj 

•ûi^i cJ***?: j 1 j ‘~* J jy J b ^ 


jli$<Loûj4a r^ûjl^. 

jj \ jg|.&J 4j iS Aj {j\£ ^AjUlijL jdj 

j* ^ y V 

.fojJLd \ **h) o öisijjj <>s>jj*iU jj*L> \• * jiL» 

•(j^^jj- 0 J^ Ji j^j^ ^ * J^ d>’ 

-jiStjSjS <jtj —i^j) jj—^cP ^jl— J ’ c? jL_S'ajlijL jaS'aj 

«j~^j ûITa-1>ajLj 4îbjl< j (Non-coding Sequence 

O-i u*j4jj4j CJ^S^jj^^U AilijL j4j ^fljbj L^ö^lj )j4j 

•<w$^<^Ud j4j j^ j^U 

f^î aS' «6 jajIS'sJjLjja o jAj jUjj-^ujj^ A-J-ufo ^aî *ûJ^ 
j fL^uaj A> fej jJ 6 jLj •£_> ((jlJ'/i—Uljlu» JLJ<u5 'oJ jjj ■*—*1 >«l^jj»* 

V v 

.^jû^oj^ ju ûL jbU^ ^a^jau 



öyr 


Jhl* a ‘js^- s u ><*«. 

hJJ 

•0>j>Uş*j #j . 

.j-i.jljjL j^ij) oUTaJI ijL O'UJ" 4 ;; ; ; t;iAj 

I-A_ 5 >jjJ> jl—JtfJ J—J jJj 4 —MJÖJ<U ^jL« 5 j^ ( rj 

''' u ■Jj** 

v- 7 l&jj-* Jh ö J A ^jJH r ^ jJj^ujûjJj aj ‘((Microevolution 

.ö j^J^djj*j «Macroevolution - 

v v 

(^SjêjSj Jjj4_^Sj4j 43 «ûj4JL5'sJ ^LJi 4j4CUj8,i j*4j Jj yJj!> J*jU 
•^' y ‘jj> J^’ jL4j*lijL Jjjşdi*^Lo^J ^Ja^s. v 


.4^S4lUj iS 4j A^JLjSjjj "4îljb*-> f»^ <4j 




•^Ljû-^j c^<L^L) JxJjglfc ^4^-4^ :p<Li)«Uj 

^ J ^j>~> yiLS-4-lj^ 

^-‘ jUj ^ * -W tfjî w 

'*** O^jl* ^44j 0 U4> \*J ^ Iju^ 


:ûjj ûjj^ljcb S ^J ^ ^3 j<Lu) 

(J«jlj4i ijjj45Li.jl.4j c_5Li-o v * * 

I (<.. | ** j45” 4j 

J ,jLr) ^** UsLT* ^ m , ,. . 

" J u ^6jSj4jjj jji j4A 

^ aVtf* J- ^ljtfu 

*. j ^ jtj ^ ^ 

0U.« ^ 0 Lu*. oL.44 . . ... ' ^ 

ûWjjJ.î^L.c -.u, - " ' ^'j*i >4L- j-M 

’ J !.j*_*j jm*o, 



C&, 

o< 


öy>- j»j^jj; 


^ JjJ «****. M -^. *«, «** r4j 

JjO*jOt^ jYj #J ' JJi ?** jLJaJ oUa* ^J_j 4:lj^ 

IjjUlI j? ^ OJJi^-H LSi^oJiH (Jjj-l^ d A&jCj JU.4Î Î^aS'sJlj^ 

.Cj/U)^ J J*J3 \J gjA iLxUj ^J^Dj ^AJ oUj^aT 
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MÖUSE CHROMOSOME 

**•,:' > ,*■?•- - v • v 


0 »jp) 

<&,»jojl J> - \ 'jtjjjtjJ JJ d 0J»J^ - ^jy cr W c^iji^i/ 

: <JJJJ ^ 

V 

tsi^jij- 

ARE- 

AREyîtfyUffA*^- 

ijAj^yUAj aj#aj 

A^Aj J&^. ob^ 

•/ 


AS^U ^AjjU A*AiJ Jjj-i** 

o'jtj 4jj^ w ^ajU oU jaJ 6 .jAlijSy AJ aS' ajaj^^H 

^ <• 





öy? JtJ^JJi 


- oLS'.jLjjj ^ris *çjl-J» ARE s. ^ j*J 

LLxJ<u jS' ^jLi • jjLr^* «Ancient Repetitive Elerrien^ 

jl—3 <y l— 5 ^ ‘OsLr-^A Cf— ^-JJv^ (j —ibb i4 i j ^î. 


jl>* 4j"ojjjj[*jj jb> jIAj^ Jjy. AxX*+}j^ } j 

jL>-vk aj jtSis IL« j Jijj-* ijijJ jL^ 4j *'rbî i ‘L.u .#j^JISLlo. 

*• ♦ 

ÛjiLÎ Lfî^J Aj aS AjAjLj •( ^ ÎÛ > w*^<) ^>*-U Juj4j (jL$4£ 4j j « , a 

ajLjj-i j»ju c .Truncated ARE jjliy j jl SJ ajLSaj J (4 ^. 

<jLc4& 4j j j> jloAjfc 4 jj4$*$> I Jl^LLo j Oj^-0 4J *£ 4j j4Jö J 

•Cr***U 

jUaJ 4 jL>jU j»4j 4$* i4jûj4j djjj£&Sbj |*4j Jj 0 J4*04i"lj 

l£_$UI J UjjaJ j4^ j <l«A^* y O j Ojjö ^^-U4jjljb (^4>4 j 

ULx>j4-ö 4j <4j4*J4& *öj4j4jj1 IjJjjU jlj^J ULxi"4j jiU Jj <jUL <jjjjL 
jjJî—4 j j4.w.^^4j 4jIj^ <^j-woVûj jU4^wUX^j^4j ^£4j 4*u 4 j4j 

- v V V 

^J4>w <jJJ4a*ûj4j ^^öj j Jl> Ij <4j4£ ^ LjJjL4j4>j4jb ^JC»Jj C**AJL>Aj 

!!öj4 j 1^*0Ij jLj|^j ûj4-*j4^jj j4) j 

V 

j’S-Ari 9 ' 5 ‘ j-d^M ^jjlj 4 ^ iJjjLa-i-Ji (ysj-Ç^- Aj ^yiJ_Lç> 4 j -T 

ri jL^sjja .iuiLL j ojj> rr j .4SL ,»' 

jjj4_«sjaj 4 j j-i <_/djSJdj s sJ jL-Uoaj jLSLuC&i.u .auljuXs yjj^r 
.a_J jLL IjjAA UlS'.Ujj>j J S' (jsjLj aj jjjjjljL> aJjj> l( .JL-ub 

yLS'au^ Jjy ^sjji y»jj>j/ ^jj JsZsJjiA*' <u fj^ 

jjij-U jLJlj^ aT J|jL> jji j-jiSn IjujjL^ ^ 

c^^jL aT .cJs^L «uaj .(V ..pj >B Yj A Y^jjj'i/ 

cyjjj-j/ ojj> Yi (jr yiS'^jaulL j) j <uç‘ û'/ 

lxJlS'^jj>j/ aj jji jl^ U J ,bylj a J 


/aJ-Y 







^ C,l -‘ 0X ‘ U '*J‘H *a J*: ui^JlfU- jdj .ylj^, 

^ " J " **-«**' -*> •■* r. J*-JÎ 

..J^-U cP&H &*< ‘J$ eoW ^ J4Î ^^ <• 


H C 


(Y iöjlJy) 

J <_^#jji (j^ijj^iU 

v 

V 

«0 *iH ÎlJ dJL*û 

O :<j(Jj^&ljjp *G :^Jjj£" 


jj-u!jö^ 4 < oJ L > !a^j 4-u$,iLw |*^j j^Jb *lS*4j*u!j 
Jj—^ l—S*Ajl> j( ; ^jj[ £a**jjjaj£ 

& —J j J ji_;) jl jöjöj _bj 

V 

^"‘"-^ J ‘^Uj > Aj^j j fijj—> IjuLui^ C>j ^ w-y-^g^> 

V 

" )) 4j a 5" 14j /J l_J 15" ^U-w->J JJ L 

> <_s_;<uaj) 6jl^l_; ((Telomere 

^öj) e^^JLx: ^ 04jUfc .(olS'sJ-jjLi 

JJij4A jd aj (^_J —ej/ J^ 

( '^~* 6 Jji cs^jji_*j/ L^ S J“-—^ 

■^J <^jLj A __ itbdji l,\ .tiOjj^e 

^ V ‘ 

p4j‘ <6J 4J4JIjijjji li<Ujjj-*j/ Ç*S 


Ij 6 jL A) <jii>> 









o- 




jj> Jj#**-* J ~ jji - ij/ f* 

.(T":e jl£) oj*j\£ !>X~>\jLlj <ê >jJ>^ ^ 


Key: 


Telomere 

B 

Centromere 

ö 



E3 




(T n^XJi) 

T lMjj» J -J 4u ^jfe- r. J 3j . ^, JJS ^SiyjJ ^„1 


v . v «-»v 


“ U ;' U ° Lsf '°-*W li '^W 3 41 <#‘-jj>J J S' Î4J.J.J ^îlJ 

4,1 « C6ntr °mere. ^j^, ^ J, s j, ^ 

jUdJ ;,L JLa;. ,r- v ■ . V . I |.|. s , , s 

“ ■“ ° - j \x>\£tejjjSjJ 

‘ U4j .(IjLTIî . ^i u . i 

... - J jL ^-*i) *j^.j>-jjA IjJjj. 

- 'jS04,, y v ^ . 

J> ^=« 'J^SJ J >4o<— ^jjj_»j/ 

.(r »jit) tJJJ ^ 0 ^L- 







jijJ i SJJ-^, iSjJ—j lilj) jj .j 
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l-o-y tA^jl^jl-j •olJ'si ojtji (jjjS* jlj ^j»j \jli (J&vjjji 

v* 

•ojjrOwjjL* ^IS"ojj> <»J Uj jj> jjft 
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L-4 jAj <U 4 j 4 j 1 j-jT ^jOj^j ^^Sj^-u * j 4 jl Aj 

IjJj^ aj 4 jIj1j 1^ 44*> j*4j e ^JjjJ** l/4j4$|Ij 0^ 1 Ij4j Î^^Oj <4-uIJ> 
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J °Jb-« (j*j-U> dj (jsjdjJ_uj> jliAj ‘ JJ^ ljs> d - öAj ' 
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iQ o ^5 nj^ $ j) d ^ j 

C5ij^ (j-wvL <oLS'au> C5 JJ v fbj<>_^a...r. ^ ej jei r 5' ^jGjî-- c/-Gajjj^j 
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4 ) jLj ^XjSjöi 4 ^Jj> 4 ) «J^ /y Uöjj 49 > J oLlj oij^JJ 
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jS<U4j -Jjlj^jêj U**jj4j (Jj^» Jj ^jLAjjU ^4><Co j jJb'^Uij/iu 

V 

li4 —L$Ua> •*— r J t?ejlji4U>j<Uj<U C5 _J'4 jLnJaj ^ij^f ^ljêJLCJ 

-.f. Y_» 

jL c jIS'u jL^Lb ^jjjjlj^ ^ <ljj> jS c j<ujLj> -oIS'jU 
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.((Ol^Lx) ^JjSL <C*Xj 4A IjuîljsjCj ♦. «*|. * î « , , 

“ J ~ J cj—U ^ Jjji jU 

J-i -^ljÎM ÛJ^jA, L_jlS ^ 

o^>* 4 <S* ^olSUi^Ui ^jT.j jU 

^aî cr' s ** -oLSj Llj-> ^sljjjj ûlj^ aI Jj^. uijjj*.L; 



^jljû-Ujj dA3j>3 dj l ^j‘tiL i 3 < i4 ) 


J34j 5 d^- 


45<toiû5~ 

V 

ObûjJctA ( ^45 ’û>3ûJ jhdŞd.'tidb 


V 

0 l4s<U, 4î S dS .jAojlj^sb ^ywJlj 
^S>° J5>- 3 ^jl^lj 3 JiÎ4£ “ 




öj*- joj^jj* Ofc> 


,^ji] ^ >» '-S?j i-ii ^ijûj /&p, m) 




[vr 


JiS 


-\J) tJ^J^ j ^Xr* ( J A ~»‘<“ (^4jL^«Xj ‘iijj-ilj ^5*5"«UÎAJ Jji 4 J 




S 


Xl J 
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jLj tfûAjW* 0*/jdJ>j > ls ' J J 

jk r^OJP / L - u, -> ^ ,a -f ej J 
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«j«i v ^« ^Lu ajUL> f AJ .cUj^OjL^ , Jj^ ^^sLiç* j<S}J »jJ 
- öLj - ^jojoL - öjjhjU - (tfjuîolf U) ^ jj^ja _ a> ^ jijSL^ 

• jd^U jlijLjj <j\j I jj - jy^.jij 
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OS-sJJJ 0 1 -Î** î ’*i • JJ-i** ös— li*— ! *i f * 5 (>î —‘j osîLi' 4 ) 

v V 

<*jdj*4? jL'di' dj jjjj^uLfc jftj^jjjJ jj^ cijW*"jd (^sj^'l-U'iij 4i* «#j<ua5^ 

* 

—Li |> ? . . 4 - 2 j I—&#jj<*J 1 ,0<>j I Ojj—-« 

(^LSLj <*j) .)j-ijjj» J ij-> j-f L y > i^»jaJ jL'ljaio-ij^ 

cöJJJ jL^ j—J ÖJ^J J J-—*IwU Ij ^ •p : -Oj‘^. ((jî—Jlj 

^ijdJjjL) OAj'U^j j ^isAj ^yJjUA-**, jjj *Uj>w £jj ^jJ COw'/ oi 


0) 


'j 


V 

A-^Jwujtj J d«LX& ^JJj^Jj^4> 4j 4 ^JJ-jJ !j 

v V 

V 

ajîjaL jSL) j c-Oii JJa> -^jj-jjj-j jlj .l^ljj-o *>J ij> OöjLa*w 


^ljiAj jljAi' j •jAigjJ iJAS.nû OJj-s* ^ljji Aj _1 jJUo .-aT gJj*A 0 ) 

: <y J^*jöjj4j aio iC> 

.[. 1 ^ 11 ] ao yoas-iStpLJî^^jîuj4j J\ -jti$ 

“~-‘ JJ ' S 4H *S’4 tt jU.l5 jJJ*, .™**ru j t _J*i tl 4j jUlj 4J-4jU f*î 

jjljj 4J- .<j,j4; j, v» t jj4» j C jj /'s 1 * 
*-**< J* 5 'ûîîlj- ^45-4.-44^4* 4) (%JÎ ■§[) Sj* U 541 
UUj 4) (jJU, <>*J*—) jU(5-44_ii .OŞ45-.4 |JU J.îojji 40i (J*/ 

UîL. 4S ^k**, ^ 44 )^ fWj ^ ^ 44 J 

.#jjj £jt>i *j*- C J « 




Tt-' 






,JV ^ ^ J ^ rf* «*«-* f ^ .c*-* 

^j-C^.) Cvoo >4 j 

< ^ ^ ** ^ ^, ,^r 

. v " ^ aj o J>ajL 

L*} 1 OlSjoJA^AÎjti OLiS’jjs^- ■ J^| , " 

_ r-»Jib «sl* . r <^ vi* .*. J.5L- 

.<iS«biilSAij i .ju. cj j..» , . ,- 

; "’ ; J ^ ^J.Jw.-L-L ^is*. 

^ - J ' J J LjJ ^ ^ r*! jU ^ 

J ^ ^ lji * ^ Lee stroble » -Joji- ^ 

f J '^* lj " " ^ J J >" .^.jU ^ J 

^ J ^jijjT u ^bUj, ja; »jj Sj i*j« f b 

! r U SJ «Jjj) Mj *Ti»^jU ^ ) 4>J J) ^ löiSli ^ 

<A±^ j'jUJJj, ,J. P. MorelafHj». JJ ^ > . 1 , ûls _ i ^ #Jj4 

<J 'j' 4 ^ crÇj« -^a—U jIî j jj*; cfÛ4_J J *, j0 jL-4 i l J 

^ lj j cj-Îjj JL^ij>.i jUj ,cj_o j .u J4 J- Jja _j 

! r U»»| c ç* ((jU*,,,^jU *, 0 L£ j ^yujjts 

V 

îijljjW j»ajUwJjb j**U i j*iA£' êj6jdj jj 


r**^. 


'jC 


"Jû& «L_1>J — J_s>4_£ ^r -f. <J Cw iAj<U> ( ^) 



os? 


£ 

& 


IjJ 3>a 4 ] 9 5 û® 4 ^ 

a/ «jL-^ »J ^ «#•-* ^ ljjjj ^‘->‘^ »JjJ ) «j*f« 

*f ^juSj,^ «Jj^» <yJ-« *i IJ-î'j'J^J-î JJ-^ jLj,J J i^* 

iPç «_iU ,cw>*b j-JL-* **« Consciousness- 

^ji 4 ^ cji^U ti'UlUj 

-V 

J JJ ... J Ç- , - , - AA Cw^J <J 4i” 4 jsjAj .4jI JjUjU 4 J 4 / Jj-'ÖJ'L J ^UjAjjjjjj 
jlolj j€\$ !CwwOJOJ ««ijAJijljjAJb ^jljlî j jbjU j JjjfjU j 0 J&Jj^ 

•CjLJJ^tj oU’êjJ 

cr&tŞjS* J ij^öJS tîlj-s^ (jijljl-^ l-' , J ‘(ji 0 '**' *i 

jLwL ^JLLjjj jji^> J jji CodyiliwAA «ej4JCjeJ Oj4j«1> .jyj*> 

tCwJji' 4 ) «ej4LwiUeJ ej4jlS* oJuj4j 4> (_£ej4 j !Cu4S"ei OjjeJjlj> ;»i 

«4wJLj<4j j»«*j «*Jj«i—* j«U (_£4jLc_m«jjJj j4j j bjiij^ii ^j> 4Î <Cj*j jJ j«i> 

4j iJjj-i «e j40jIj 4S* jUj jU jj jj . j4jLalS* O CXj jL->«U 

.jjd-eUU 

cr-ii J^J-iSjZ ^ ‘*-ii'-i ö j!^ ejjj^J jAj l$ jLS'U O-X^oj^ei 

jL*«»j jej4j (^LTUIjj «4S”ej4jjwjej^ 4 J LejLT (_^jjj4j (Cj^j 4j # toLUjU’ 

•cr^U j 

<4, J ^llnd — J—94£ (jUjjeJ-Jjj 4 J (»X—jjjj r^^jj_S* Jjj—Îeij4^ 

<(j*- , eili (Brain) jI^«u»*j4>j4j ^JL o (jj> j 4 .t»>jIj *i 

v 

^L—iJL ej4jj4j4j .j»4Jj4j4XOji j_;j» jL^4JL>jjf ^e j 4 j (-Tej C—ej^ 
(_£ejLj45 4 j LiLlO ^lj 5 4j|ji «4j|j jLjejL ^jL ^4-^ 



SOl&OA; «jj> J“J^JJ> C§C> 


v * J ^ 6 J «^4SijljL* <UjjjJb j < _ ? J4S' JjJ<& 

.£*1Jja5jsS 

j^j&b ^ ‘f 4 ^-! b J^ M (^IjjL «cJLf«J |*j jSL*Jj 

\^J v v 

,^1^ }j .cCja^ ûj<c-J15'LIjJ jjj>4* aj ^jja J^as. ^Li^SLj (jLly 

»J[S** 4 * ^ u- 4 ^ JM îe j4jli <j-«*^J jL_«4^ 

• «•♦ v 

Colin Mc - j>h^ “L,*—J«o *) <ijj-*^J> '^jt*** 

v 

ccloi ijjL-^jS tii&lj ^ «Ginn 

^vj (^ijsjubj (jSLsjLLSL* j4> 4 j) oiiLû «j*4iL* #j4j (jLJj (JlyL 

jlJ 4 ^ <j^i*lJ-T 6 ^ ‘öWj L -^ Ö J <J—J 346, ‘ ‘ —i- i if^'j 4 ^ 

LljsJuJjj «4-—J jL-L -jljL^ c^JJ-^ 41 ^JJ 4 ^ (J^j'-H ‘^Jjjij^f 

LjLjH. f^ jLdji tj^i^J^ 

Jj&JiIa j-S^ <^j-)»i <^^ljL :ijfiLj jL**' 4 ^ 

:sj«Uj9i 4.. f ,, l S' jlj^ {Jjjjh.jjj ^ii^L 

(jjjj-J 4 j aijLo IjaS” «CLi SjAj jLj]j 4j jijAjljJXÎ j*«L îf^f*J 

Jjl/jjLi (^J'ajLj crLfûi ûJiL ■jOSLj-L' .sj^L/ 6 iL> IjjjLJ *j'jL 

V 

!^jjfsijsi j s j«u54jûa «iJljljL LIjj f«L ijiJ «cI$SLj ^yjjijj)L 

aSL94> jVa) 4iT <#ii Lö JV*jjC-L* jLf«Ui.JJ*-î*îilî 4 J«ujL «u 
sj-C^jljUji ^ljjj^ «d «*f v>SLjIJ«JL4> ajLaj t «^jflj jIj4j Llf^-jiiL 
‘ ‘ "■’-■■■ .sjJulS'lj«^LJj- J>jj>M ^ ^ 

<ljbû . 


^ ^ J ûljjk J^^ *^ JJ 

j oLJC V . * v -, . v__ Jjl « C , ê J öiil -* ^ 


U JSJ -J J 


Ç .jJlSL , jlf 4jJjlSL«uJ«^ 






& 

<5, 


jbVJ-W *- ' S **~ A >*$ 

MusSn-J* J fUî-1 *< L - tU ' oL -^ '*-te**s 

L? ^ « > 


^ jj-i^ J« Ai >-~^ 'S a !c ^- aS ’“ 4 ^ # - , 4 ; j— ç.jj 

V 

J ^L- ^lj) c-ij4î^Ö*i t** 4 * ** ^ êjl < : r^ 

4J jL .^u ûbj4—J oj^UXAaÖL ^ljli ^ i l \^ ( 0j ^ 

Jjj ^L .cLo ^aj 4j ( _ s :lS'dLj-Ljij J (j-i'L) JJ4£ 

jLLITaJLJIJ^XX j J'jj—u J jl-ij (^jLjJ^ JJ—<_£ 4 jlX^ 

j4c—Ij (jSLjljij^J çJj&j* ^djy^ *JJ> d ««jL“U 

jAj iC)\£t>xj jLolj LLLLo jj^ «lXL (_^4j SaSL— y» ^jjlS'djL- (jiLoL'ijL 

• Oi 1 ^ L)Lm*Jj4j*4^J4j |»4j Ll^Lo 4 jJj <UjLii 

V V V 

Ouu<ûjj4j ^4^Lû 45* tAjdJb öj4j ö^Lo aJ (jsA-t ^j % ^jii}4& Î|»öjIj> 

*^U> ^ ‘^*4i (cr^j^) J*S J J *i 

V ^ V 

J j 4 j J45 4J ^jL>L J ojj ^X— mujXj ^JJ—î^LaS .êjdjjj.wljsi 

J—J <4jjj-^j J—> .6Aj ^J4j4jk IjL-^jljJ^* jJ Ojj -0 çg4*,^u*J j4*u 

V 

<L-*j 4>I^ 45*4^-w%S** £j>L <C*j 45L jI j4j 4-ww4j p4j ^ 0 j4-; Jujj> CwI jJöi 

^öj4j-LJjj> Oj5*jl j4j jûj4j (juuJLJ'4 >j.3j jL jj—«4>ö j 45*4j 04îl—»4j 

Iöj4jwOj.>j4j j 45*405* <CwJl y I puQb jj <ja5L Cw.L^ 5L1j 

<»j 4 .:^ O U j IJOo j^ 4 J ^öiljb 4 j|j/|JO 

4jLS" j4j iAjljjLo ol5"lj45LLuij^* 45 " t 4jöj4j c-Töj JJa4^ ^^-OjI-LjIj 


4J ui4j s(ol^o/^ V 4 aUU)^154^j4J4^J V 4j 45L^4JV Jj 4jjjJ ( ' 5 

«4 ^„ , tv j 4 J ^^SsJjL^Jjb t^^JjLT j 4A iUöJJ^ '3**** 




öi»r J/î^jjj 


S'. 


ç," 


JjS'ûXJjj 6j-*j oi> 

, ji3 / ljJ ’“'^ ‘ CLS ’ ->*' ^.J jU.^ 

Iji! .Jjji l- 5 ^* ,ilU „£*»**,*< jî*c j 4?*3 J.jtfj^*) 

/)j* »/»* 4 J‘JJ-H 'j j U “ J*"* 1 ^“Ji JJ-4» ji j-I.iUjj. JJ.4J 
tJi î J*i Ii JiU JJ*^ ' IX-ijjM, *) jj.jij O’.J 

^ .c^jöJ îj jli'ajdjL jj aS'Lt > jj^jjj^ L“lj >***; 

\ j 4 j 'b AjljdS' iJjj-o 

_ V 

Ijjjoidj JJJ J4A t-Jjj^ 

Oj**-*-^‘H j y—£J—Î4* :>j—f Jjj-Joij^f 

. M V V 

J ((^SjLj) oj<0**-4>j*u ^^jS^AIa aj Js<u. >1J4Aja—, J*£jj*j jlXjCL-y>. 
|»Aj jAj J-3<L£ aS j4j <1 JCOöIS^Ij 

llî<CJ^oita ^aj ojA^uJLjij <yLLlj <U4>Jdj ojJ> 

S^Cu O^JjjJVjj j*4j jj COjj4j Jj 

V V 

(4j|ij .j>4^Q JuX 4^,J*|Çj tw^Jjl5s^&lj 4j S0j4jb öj jly j 4j> 

.cJjJo^b ^jOujIj ^aisJ^j (jjjjj^^j 4 j l£^aSsJ^j 

V v 

Penfield - x±Jz j j*i-kj ^» 

C?j4 ^j4CJ>4j jljAjb aJ jJL>j (J-iJ^ j L^jLööi 

.6j4jö^Ij (jLojOi 4j j<O/0jl> 4.T <ÖJJ^j^ (£*S\jy?*y J^ 

,j|jjj^ .1 jJ^ J >/,— j4J*J 4-j^j.ii*) l5*jL *J 

l * iL i“jU' jJ.jXT j’L^ ^L/jj *J /*.<? ..jjjjjjj_i I-? - ■''> jL*J J-5*» 

.|j5Lio> j&J jli'o J i>jlji> ö-^sjL 

^-^oa .[jSLjlu aJ jlIjLjL-ii <_/ < jU' J 
^ JAA tfjî aj 4^>aJ .0ja-i-ifj J .Oj^0iJjj>^ Ar.ui>.0 



- , c ^ ' liM ^ JiU “* J 

'"" ,J ^ ^ 0*1* - u "‘ J ‘ s « w ’ OJS;L -" 

Ji^jf j>> ***** o*— J J ~*f> 

# ,,|j&-^. JöiH c/**L 

*, ^A-ûtj^ i^lr* -9 '~* J JjH - 

jj^ *r ..^jî^ û^ «j-î -'^ Jj ^ ^ 

. J^h J j>^j^ l/^j u»ji> 

*r #J 4j ^jjii*— ^Ij^jLh r j tXJ **>* 

jJ JJ-A #j4-j(^JJA^Î jft) <jd^ cJj j J ^aS*- J-^ 4 ^ ^ir® t/*4* 
JjA£ j ■_ < c~o d 4 $*jj*ih£ <L; laojAj <yb l-ÇjLjS' ^ r^ •*»* <>/* 

! 0 jljL> jj-» 0».jl> J û^/*i ^ jr*<j*~> J*/ 

j^j; j>'i<£ &j\j>) «Roger Sperry - j^ijj •*» »jp ^ 

(jlji J (i£_., tj .0 ^4$*êj_J jji ^LTAjLajAi ^SjL; <J ^LTijA^JJj; J_j 

V 

tûjbijS' l-$jj*o IS"^j lj! j$j4j j 

dj4JL-^A>j4j a^w/^U aJ jLS"<LujJ£j AjLoJ^ i ^ 

(j^SsjjLolj ^jT &j U <JjS"Ij&jI>j<L* 

-û «4 jLh» ^Jîaî ^ijLj^ jLj^j: J>J JjJsijJ 

'*** <J** oij 4j ^4 j 9 JÛ4^ jA jb «4jLjL j Jj 

J cSL^, JJ 4 ; ^sjrtj j4_4Î 4J4A jLj ^a^jLu LL* , aJL 

“■‘JJ-* :Jj-î JjjJu,*? ^ j tj j( _^ 

*** L ';"-“ ^ Ja> ^ 

f5 jt. J °' S '‘ S!i " J Ji *) j oljoU^ > _SoLJ j ^ 



6jk- 0§€> 



, J cfOjji ^ ^ lOlj^öUu^j Jj J * ^LsjU 

J 6j* J -' ~ v 

• l^ «.l£ .,lfc îoj^LwLwJi 4Z+ * > 

L -a jUsj*» --■: J ' "Z*-L& jt^— 4 *° J— ij^ 

IjjUjj^ ^ t£ # J^ *oL£j*OIjXj (J^^ U-O - M /ljlj _j <>oJj o^-d 

.ejjji -O oijlo ^ J Ji e^iJ^ ej^jJjj-ei 

..jiijJJ li-)* S * ; (Jj-H?~ij C ~ J, j ! /-/ J ijSL^A-J Jjjl**;/ 

J J|jj.î ts-S Ji ..JjSili*- jLjtf.*Jj*s *s/KW 

J / LS '**>J IS ' a,/-!!L, J>/jL*>- yö 

jtf <l*Sj*i- J 

j? ... jl_J'<uL*jl5' <-/L f J j jLS* *jl^ r // " J-J -V-'-r 
J u ‘L'*—*L" ‘u/r*. oLuL"<JjL- /ij*/ J'j* 1 * 

..,jUl5Ljlsl/L öU*^»J*®< i/jJ'J^ 

•j*J jb-lj .ch-* 5 "** Lj u > ,X >*J‘ U J 3ii __ 

^L_> j yJi« Jj-?* 1 uSJjj~—»Ji*i * s ' ‘ C ^* ij/,J 

j jLJ-jî cW**^ oIS'LşjLj JL>. »j*i f V*j ■*».** cyL'** 1 ;'* 15 ' 

SiLeiUlj ^j Jjj-^j 1 *^ 


- Mj 


: 0 j_f ^jL—*> ^ jL—sj ^J^f 

u&jjA *^*^J*b .4 j*OiO 0 *jIj*! ^S^-**** ‘ 

y - i . (*% ^ 

*i C—4* ^4 jL*j*0* OAJU^J j J-S*Lt ûjl*j^-* 

J J*C-.mU cyl-^jU^ c^j *J JHj-J* J 

:I- V . , V tv ..vC , ,*îlS'a,4^a-^ jj*0*u«4jj*^ 

J ^ oHje J *U* ‘ ej ^ J . 

' -• - . . ! - :o£j U>*!*> *i 


% V 



J ^ ^ ‘ 

•j»lxLs4j 

V 

: flJ *ji j* sc&ijjt* <^> ^ °*^‘ u ' '*->* j î| j j ‘Jj'* 

i ” . 

T ejê> " JtJS** J C ‘^ <0,i ÛJ^ 4 

v 

j4j J «4îL»u*îl .y jLi'^jjsa *«-*>*' J-^iM jo<u 

, V 

j <Jjj» J ^jl&lj> <jj>öi JwJU <^0 >ji j^lssL 

lij#J<*jj _j <U j<U_-a|j<U j (jj-> (jij—> J ,A *-^lj A i (j&J^ij-^j-J ^ CJAjLjiJ 
ja) ijLjjjj (jj^—^SjL #j4jISiSL^ j»4j (_j-ij ^Lj>> (jlj**- 1 •ö^—- cui Jji 

•oj^ii S> j (jjJ j j (jiL’L (JjUjjS ‘L' < joL; <uLi 

4>k 4 J (J L w ^ / 4^ < 4u- * w L £jj*0 4j Lwd 4 A L 

ukjj -0 ^ *6-Lr^•*Cw-w4jb j Ji^X* j 4 j IjA^* < 6j 4 ^u. i çj 4 J x4j ftj4^ < vj 1 

5^SwJU (Jj^jfltajb 


V 

:ûj4jU ^-«*iöj bjdStkjiJu<X> 4j jLw^4> 

4 ) Cwijljjf aj j c^iAi^ir^ jjj ^ajLjjIjj>L jJ c5» 

4i ^JJljj>ç) «oLroa J <Jj^a Jj^ D |^ ^ 

^ w <***»* j± H ^irA^ur^ir ji > 

‘(^ *»*«-» r* ^J9J j+J 3 (J34P 

^jIaUjO^^ Jj 4 ) ^lIjjf^ 4U2J « jLjfe 

•jijjl Olfo^ J4Î ^ITaJaL^ aJ jLLjj 

ojjj <c5Ljl; L (J'L;.,, t »" . ■ sstf - 

• . ,. • li JÖ.jjKj.j -J V -,J ^ 

wl> "“ ^ <* * i* **» >; .** *> n 



s,- 






±i. H ^j*''-**—*» ^r.^u ^-Jj, j <*i_ 

J J A ~j e ‘ •m'-* *s .i.Jjii jSjj ^ -CJjjJ, J,y_j. 

‘l-^jij^^ ^ ^‘S^Swujj ‘SdL*^ J jlS'sj^SL. 

•{j4^ud^ !taX^ww^X 


r" 


y t j^ J lS^^-Jj ^ jP : <^J^ J ejajJJ (>4* JjjLij^f 

v 

j4j j 4*Ji.aLolî ^ <*j«ijLji Ojj-o aj" ,jjlia_M, i 

A v 

S^xp^aljAJ ji>j oj^ <y aLSaa Ji^c Ll5 .<uJ oj^ yj, 

^U'^jLjj J uSLlS'4 j ^L^L J*f4 j *jO>4j :*j4jL ^j-*i<>J ■•■4^ 

jjs<LP ,<U-J 45 'L$Lj ^jljjS' ( J-S4 j) j_J4£ ^jOulj^j Ij4j *C—Xj (jL-_ 

.IjJjj^ 4 J ij> ^lT^Jailjj <*j aSLja 

jj4C i£ »j>j45'L.XJ4rfj4j Aj/tSJ jU j4Î ^yÇjJ -4;^-> ij> î(_^*j4 JjjLij^S 

5ij> 4 J c J + j+ jji j cjj 4^I5 Lj ^jj 

IjL ^4ci4j-wlj jj-SLSj^ êJ-j j»45LJj : < y“j-S' jL—*4> 

:Cjl>Sij6i jC04j4j» (J>jjj 4j 45" ,6j4^ 


A 7 

(J—*JJ J 


,|j_Çjj^Jufe (^Lu* C şjL5' 4) j_&1j 4 J ( ^LjL'j_cjj> 4>_5 

( j_«j2j__&)) ^jl j4j 4j uOjjj J-i4> fJbjL-Aji j JJ-tSt*^. (J-^IjL 
(j-«tjj»JöiL)) ^lju-uö^ C-U04J ,#j4jL® ^j* jLJLjU' .Ix- 

V 

Cw^4j nJSjdj J-Jj • $ijjLtAii> 

.jdta*a dja^-«c^jöj> J >1 

Jk oUr-u^^b yfcul; Jijl'? 'Jj*~“jk JiJ JtJb J ‘- 
“jj>J IjJ^U jXJ oJj^> ** ‘ JiJ - ^ J,> ‘ Jij -‘ jii J 

.,jc\J Ji Jjj- c~Jj^ J ( j J ’‘^ i ‘ U *- 



W. 


L 


****-^ ^ ^ 4JU *'?: **• 
j^, ^ ji} “ jii ^ ^ 


I^J^ jU ^ .Jyj> J'i? -> ^^v.j*j»jI 

ij jj\^ş *r .cc-i^l* •j* uiî 

.dj&p) jUyU'Ujj' j 


j <j*Lfl$ J jljWr 




J tfjxş-^s^ oULf^ j^OAJU^J .sjAOOOO «‘UXÎ» ^ <U£ 

.cJjlU jUUUJ ^JuiUaS' j olxCj (^jljb ûUjijsjL 

j)W»lJ-J j^jU j (j-d^i ‘-^Jj- 4 ts^—*> J-i (Jj^-i^ (J^O^ J^f 

cC-jU^ cot: jÇl jjU < j—< a5\j >l5*4jl> <a) ^ j^ ^*jsjL* (_£jj<u 

.ij> (^<*>jb 

j5U<o <U »ja;15U-5U-J j t'jtjsJ <uç5Lu U Ujj-o ^jajUa^* <ucî 
J-i c^ljje ^ ji^ '^j^ ^j-r* J^ (jCwdjs <^sjAj jijîiAj ^Jj J 

v v 

• ft J> j*^ J j^-UdS'* J 6 J^Ji 

j^JLosXs^j uU^JLA j ^ ^ lJN-*Oo ^ 4 0 * > 4j* l3J^o ^jtfLû-uSAJb *U 

^ioLS' jp oIS^o^Xm-u^ 45" 1 4_>,_j ^u.u4A).o15"$^j^u-iJ 

^ V 

V 

.(((Jjö)) CjJöi J ^J> ^ l£*H ^SjP^* t 

^j-zJjtj Jj Lf «John C.Eccles-jJ5U jj^> >*» 4 jaîjAjJ 
jli (C-rfO jl>L Aj j*> !>jf (UU> >ljs^j J ^l/êjOjjj? j.) jijî 
(^6jAj ja5'<0 sj<Uu5Lj UUUj^ (j j^Aj j i> jj ^iiUU >Ujj-( aj ^ 

. j4j«i (JjU <(£jj)) Aj jljSJJ^Uj 


I 



£ 

s9 


jejdJj j> 


-c 


jJj £r* jiji> .o^ 6 La* ^ 

.((O^LjLa) uV *d ^ <£jj* ^ol>- jaj rJj)) :jjLa£,1j 

^«5 >/ “J />> A; ö>£»i :j/ J ./ //IsU- JjjJ.ij/ 

^ ol) >f .6jljii» ^/jjl .«jAÎjj. ^iljii 

^ÖJJ, 

‘C ^;“ oajlj^ (^jj-sjdj* tPjUjO M^ljdJ : 6 j«uli ^tj jL-d^ 

.Near Death Experiences » j^^jjj ji y> ^SUp S 

‘» jj^J- oLj 6i OêjLd— ^jl^SUjdJ^ jdjJjSLJ JÛ4> 

!ö j4. *m*m*mimAb£ u**Şj~r* (jOjdi”^pL L uj r ^i^Su-Sje.s aS" 

^ têjljJ U^jS-dj jsL^aJ ^dJljdJjjjjj j»4j jJj^-1jS“ dj ^S”dj 
jUij« Sjd-^SLOj, L?JJJ dJ ^jljdJdj J Ajjjj ji ^doi4^, (j-ijjJ (_£JÛjJ Aj 
(J -—**> d o*l —> jLSj—Jtj J 6jdJAjjljdS" jl— ij j —j j»*idj «e jljj — 11,45“) J 

<0 SJJSjtS j L: m, 4^ IjdS” jljdJ <jç_i4j «j4S“6i jAJOSjj^^j^Uj 

V 

J U'“AlH (iod 4 -* - J 6 j4j4jj)jjj_«, ej4jj4wj«4j j ijdJdJjjjLo- jLdJL-jjA^ 

*“** J 4 /dJ ji/4j«u>L^> ^j^SLjdi. V_SC — XJLT «e Jjij-S" oUlS'ejL^jjdj 
ej4lJj4^j jJ (jS^jjU (J <ûjûjIj> *j4j<Cjjjj4jta jLiL .^Jjjj oL^dj!>JL 


«*jjL~ijî oi-^L!j aj a_^lj*|jj<OjlS' ^jj^ij^ :Charles Sherington (N) 

^ 'Ljj ^Ja^_L i& j^j^S ajj jj ojLi ^ 

.bj j Sm^iu^S iw5L>4Laj'j ^-5wJO& ^jLT ^15" LöfiUj 

Resuscitation — Jlj ^jLi/ «J 4j*j«uj>:j_î r «o (t) 


(^LjLI j ^d3j<uaJ *la Y ♦ ♦ N ^gJL-%^ aj aU-oLS' 4-ûl>JaJ 4$jaj$j| j^j^L 

^ ^ aj jw L-Jjji-JL^ aj * U$jj ^jîajL-> j jl—ûd^ 

V 

.1 |j_(California Institute of Technology 



& 


-3jfO 


oLXul- ^ ‘0«»“ * J,J lO'silf^ jt 

•UM .jUlj.ji ./U'Ujjj J /^LjU I^^L-jS- J 4f ..J^ 

j. - J ojj—0^ (j——o u—jL— 

.0,j4jIJLuI/-^ J<UUJ (J~-'Jj i ‘ 6 J^*Î IwT-LUvîj^ 




IjujLj#JiiL aJ J <JLjj*JjJ ‘*5' Û-MI c5n—J<Uj 5" dj (j«L_J jljdj 

t yL5'jUiAjL <C——ui ( yLJ'LljJ ^JJJ^— 1 4 j‘L_L jJ .ojL^,^ 

LL-iia ojj-jIj jLj«jL 0^‘^-Ljj JoSLjIT J j M 

lojLuij jis” ^ 


»rij aJ L> j j>4jjUj ^jSLij^ »uU*j^jJ i 5'L ojAj 4 ^aJ LL 
.<'JijS"ij^>' Aj Cw » ' «U ^ojLjUm. j AjAA (^jj^J (j-^UiJsUSjOi c^LîljJ aS" 
.Ijl^LIT .ojJdXîCLooi ( ^jJju15'L 4j ojj> jo ^s«ojL>jd^fci bbojjdjo 

. wUw rttDjo 5 o*ijSjlS* lXuÇji A^jj4> 


V V 

<£j|jLj jl j5sJj «9 4j <>jL-öLw4j l»<U (jL"I j 4^n * tkijjMi A * A *^j A ^ 

f Cwwb tfj £)Lj> ^UIjjLJu 4 j jL jLj1^^4j^Lj 

.ij4Z+ ti A>jAj ^5L5wJ-c <J jLS^^uJU^ UlJj jiî^ 

jn •ÖJjXjJjjjJ <j-**LjJjO ^LUij 4 J LLjjj Ajt&Jj+i j»4j 

C5i^Ldij <j^Oj-> 4j töjb (jLj^jjJöjjdj ^jAjfc jL£jJj4jb jî<uJ 

lAj ^ OJ^ j-J oiK.jij ^L Jjj'Laj'dJojl> Jjy» jL aJ ojL 

hjt oj^L'u^'L-jj 



& 

m 


o 







^ ‘öJJ-t 6 c£j^L5'U *ojy. <JJ> IjjUjIS” 0) ^lLlj jaj 

|i4|L>> r 43 U^j &J*k&y ^IT JjjjJJjj 

^jjuJoJlj ‘c^Jj csi-^-fc^ csijLi<U ^jA <u .j45Lx>«uX> 

J. jljoJ >J ^jj^ ‘Cr'ljJ 6 * 5 A jlj‘*-dii>’ j*^ <y«l>û4J aJ 6j4jUjl* 4j U.t.XA 

.(jA5*6i (jLjIaIjaSnIj ^^Jt^SvjL jl5ij45jjit> j ^yjJU 

^slîl—jl' J —^ 'Jbj^ J—i (jt-wJjL-î ^^S'^JsjL-aL <oL_SjU 

(( jJjj-U J-j •êij-> J-^M “*-S-*j (j^J 4 *—) j—u4 j j> 

^Aj .OJjibi jt_ö jj jLo J (J--9AJ* j Ji j (JsjLj aj jjj*J (^UjjS 

V v 

^ ^L> j-5" jAA !djl j^aJ J—3<LC- 4j ÛöjL<Uj 


iOuLJ uLjIj A^ûdj LjIj .sjjjL* lijjj —j ^LJjji aJ L-j>L> jtj \j 

j C.TI --jsiLlfeXj djj—■ 4 ^S"‘ A i» i j--^ («j<4j—j ( j . —O j^jj) (_^jL_^I94j 

• Jj jr^ <Xj .y > J j\^hj^J 


ij_> «j-_XJb OJjl'si J OJ^JJ^-S 1 jLej‘^-s9 4 4j> ^ 

ScJjI'sjUL ^jj (JjU 4j IjjljljJoi (j-bi aJ (^sjsd 

X v ^ 

<o^aju öjLoIj uLuL j jj-^jj^ JaTJjV-** 

-Ow4>. J rjj j5Jaj .4jjy> J4JOA>j4jL LS _(ilj4J)i-5'j v S' £Jj 4^ 

(^LoL j jjj__La ^^-jljjji aj 4_w3tLw*ijLi JJ-^^ (Dualism) 

(JsJûj 4 j («J' 4 jjj_J>) 4 _w/ 4 j| jjJ j»4j' CJjljsi eS' sj *Aj_AA <yjjJ <LLil^jj> 

•sjjj l ji-jLS'4jj5' 4_o^wy (jJLj 



la4._J.JU j»J <sjjjl>-? ‘j jl -? Aj ûr^*-t (') 

.ijSLL-L ‘'olsss (^j> <Jj ** uLriJ^o^ 





X 


*, ^ .°V» ^ lj " W ^ JJ - 41 Ö^ «*0 Ij 

^ u%3 <> a *-** J ^“y ^ 

^lSO.JUij «> "j‘ -^' JiJ ^ J -^ 

J ^LflS-u *) • jJ^-j** -> 4iÇj/ j c^/j^ -> o'a*—U*» ^ 

.^sLjjj j *sai> L»i*î 43,- i# # ->* îls ' J j * >j y r^-'-^j^ ijiis 4 
t Cw ^ l> jlfoJJij cHob cA^ 7 ^ ->** <<u -^ c*ÛJf ^W>lV) 

.CJy>êi ^ASj^ 

jLjSUAj *(J*u_j<iu) JlJ<u15*U ^j->JJ ^ ^rkj-l ÇJJ (J-^^JJ* 

fj\j-> t-CjjlS' t C_yuAj*U ^^Çsr djL»4jOAj <4ij^> (Jd/0 jöjA5"Lj> AJaLw^ 

✓ <d > v 

4jl*_tX4*ö4j j4£ <[^ J~o')!l] ( AO ..(J,j (j-* ) : '-^L^J^ ê,i Cw-loWl 

i<->jj '*j\£^J < *r~ l ji l J b j\j^-zş£ J J 6 j\j> ö^yd 

^ v * 

j ^}*a^ 4 J o 4 jJj£ <CCJC&ö w C>' I^j4>» 1 $^ aJ 4Jw*j4>» Jj<Lc15^L 

tj-jLSdm**Ss Aj !—>■ 45^ <4 jLj4*ö4j 4jIj &S Aj 

,-j L5* 4 ) q L w ^ 04j >^4j <CwLvlSjl‘4j j d j-û4j JJ<ulS"lî ^>jj .4^»jj j4j LjJj*d 

tSj-i ^_J (j-SLjC- IjuCiojdJjjjjjAÛ j ^jjLT dJ J CÇli-LC>- *U__«A> IjJjjd 

• (Y, ®j i CJri; A ^ s ' 5 

v 

<<CwJ4j 45*O O^dJ ^jI ^LLo ^£4ji^Ö j4j 44^mJjIj <öj4j j^j^j 

4 .JJd^lfb (^->jj eS»J^J_*C> 4 ‘UÇU J _I (^d_(<yjJI) (JAjjjf^j-f 


(^JIjAi a_^U j_,^ o*u“iî*J AAÇljj_iî < s) 

COLj^ ‘(W-^JI fj-L *L>! - ^LcL* ^ojaJo>jja_u j) <jr -«L' ur- 4 ^' 

(cU—JIJ ^ 

y ’ 

oj_JI \_4Jc -jLi Jl dLL^i L*IL j dJj p Liji jS$\ jyj 

[ ^ ,] iY &£%>ş£ <~4i dii> 4 oi c jjj jj-i $ J«# 



** êjji (J»UC .6 j4Cja£jL> ^jZ-ZaJ 

* . 0 L 0 jjj 

V 

j (<jLUI) isi^JiH l*»jj4A j^oaJ 

-9 ûi/jj-^-b ‘* 4 jU b(^j^JI) qjj 

»d J& jiJc-jji j jljS'b^^jAjAj jil ^jj 

^4 <Ç_J CU-?uUj.. î<*>jj CJjSnj b ^.u A> j<04j JîjAj JJLj 4^JJ> 4(J «3J 

A£—<4> aJ ^OjOjii^JjLfc li" |*-oj> (J>jj AÎ)) 5 [o^] vf ••(_£>j 

IÇ i 4 L—c jLÎ (3-ilJ L^j* 0i-> ^jl—oi^jî (3j—4 AiiT )î(j*ajj »ij a^sjjş 

.«..oL5'aJX*>j4 Iij4> (jjL' j jijo ^yL" aJ jl5'<U d *ê4j Ij>» î[j^jil]( 

(j|Iji AÎ £_jj Aj j_j .Lui ^J^lo ^jlj Jj a5L4;IjJ»Ij <CC-A> (J6j4j iJj* Aj 
JjAj (ij45Ljl—S' <lj—5" L(^JJ__S (Jjlj>jjj»jl—5 (J^--A> jAjAj JDjAj 

V 

V V 

Jj—J iU>4j 4^*i(Lj j Jj4j ^jj jLöA^ jX, • ^ j j4*^JjjA^ 

V V 

jjj aa*£4j jl j Xn) ^jj^j - ij£a£' 6 J—J L Jj^ ^ #ljj—A JO jU ^jlj^J j^* 

V 

(^lj oLfjU .ö^jj^wU j j4^jO(jfijjj>» jjj / j ^lj^* 4 j^^jLûja^ 

V v * 

t V 

Oj^-d 4j 34 j j4j ^jj j^l^j44 ^ jAj jl j^ ^ lA l 

f } 

•o4i ji jyP ‘OLjji (J^j^j IjS^^OuLi 6j4j^ 4 ^ 

Ojj —0 ^ij.> Lgj^J 4 j L^j> Jj^lS^L / tf^jj «oL û j û jL j^J jjj 

=- - » V V ' 

^'-‘■‘Jj' 5 ,4 -S-J j-^ (J&r^ £JJ cs-^^l^) ^ ‘^’ (J‘^‘^> J OL 

V ^ 

J < '^H ICljl'î'J ^jj J CwA> o ( J>jCo) aS'Ij '■Jjj' 0 ^ tAjijJj 

j J<*Jj4jAÎ .(JAS'iiljAj j (jJjj^ ^bj 15 f 6 ^ jl-^li ‘i>î si *-^ A i ^ 

i 5'UL M 4> i ig-^jj *£ «o-j 45L >Lj> Loj (jjljjoi 

.oyijj f^-4 ‘ûol^jj 


5 cte** dir 


cfc 


3 


-> J "' . <{_, J ^jlji ,i jljiSÎjj. 

j tXx-^AJ j o sjjj ij> 

J4Î ^ -=!A*J ^ J >****# ‘W“J^ 

Iju'UjJ * Jjuîv cri“> cf ->, 41 J* ^*=W=—'li J *Sj\ 

îi/jbj JJ jL-*^ ‘ ,JiUi0 ^ •^jS'a.Ls 

J çujLJbjS JLöL jjjJ *4 la—? ;4 ^ 14 W 47 r^ *-# 

Jj^ Jijp- ^ .jj-lo be jAj jb CULei jL ifijö^jlji JJ-> o'j^ 

v 

j ji/c_*4& j ej^ij-S/j) oLS'ei /jj— ojAj ^4jL_Jj4j j4j j 

4_l*j»4i*«4j.jJl^jLb LjJ j L**/ Jh .(^jlj^Hsi^ j cJijDjy. 

/ V- 

aJ <4j&C wmJjC J Cwjji Jj j jJ*Uuö j4j j; (jLjl.J^jU* 

j Ol^Jjl^-wj J-u jL-oiJjucLû j»4j LJ J—j jLS"U ui ^Lf JÖ * 

4Jic-j CwJlj c-Ijo i^jiL j j ju\ j\jSjAj olcVU/? 

V 

{jijAj L>J *j(S'ejfjij4_«4jjlj J j 4_uiiLs e^-jj /JuUju- J_j (_5Ljjly>lî 

•l^cr^lj <jlj^ jl 

V v *■' 

: ^ji-4^j/j l( y/ jlS'lj^SL^j^ a) *JLS'4j (j 4 j 4 _i j 4 j coL c«*Jlj 

^jljXj jli'4_şlJj 4j .ejb j*j#j> (jjLjJ (>» 

I made up my mind, don’t bother me with facts. 







^dJa^yîJJJ 4J 6 ^ ••öS 4 bjSjbl5lj ^4 £j^. _ 

lc^ 1 >jU 3 jb slj^Jj^ b jû 5 Ub y 43l S 45 ..û 3 4^45 ÛJj>; j # _ 

454jLii5)1$-. 

V ^ V 

IJO 34 JJ 3 J 3 J ^ 5 ^>j 4 j 3 4jöUj4j JdS^J ^4 j41ujûjJ 4& jj 4 >_ 

ol 4P4J 0 3 >. :^4Sdj 

^l^J-i^J ^yjl 54 j 4 jb 3 J ( jl tt i "« 1 V ; j 4 ^tJ 3 4 ^«"«»'Ij 4 SCo 4 j>- ^OjjJ 

Û J^~ 99 J 4&4 

^jöj'UU ,^315454415 Ipûjlj^ 

4j4Jj p4j 'j'jŞjiodS ^ 3 j i_yj43^bj4j4j 4 j :^4>J2j 
4j4fl> ^Ijj CcoJlj 4 J 3 ^jjj 4 ) 454jj4A IpdJiiJi 

^ 4 * 5 - 50 ^ '** «<* JKK* J, -,(,** ■■?«>•> 


& 

l^ 4 ^ 1 JS-iJîJ ^ûjI^^j^jûj 3 lfl>4j 4J 4 -;.» 1 3^ :p 4 SJ) 4 fl> 

jlAJû^bî- 4J4JJ33J jjbj jb> ,jû3l> 4J :f>4j$3 
V'j^jb 1 41 9 4j4ttJjfl>4j 4j CXoûlj 

\ 9 ”-- “ -M «» 

c^btt 0 dJj5j4j4fl_<iûj 3biij4j ,_£».. '• a x 

J j-*'' 

|>45o Cc>4j 3J 




j^ Jö j4j jj) 



c*£>^ 'h£a**J)4* J4A 4 J <jl£>4j$jlA9^* 

^ JL54J4j 15 4j 9-3 45 <»^*1>5 ûJ4^4^j4j Ij^J «^l5d$b 9 

u» 

» ■_-■ ../) U 9 jLil^î 3<d ^ojljJdj <u «0 5 <aijj^>0j ^Uj^s J^ît^ jî^S^kyO 4 -* 

9C> «ol?ojJî c ^J< l y4J<iA 0 j£ojlj9j£ 


jiHj 


JiV> ^,W)s-U4£. .j 

ya ^lj- oP o^ u ^ ^ 


6 >4$]j-* l JOj^-t^ ij_$U)*UjS' jJp^ .cX-Xjl^ 

jjjjdjLoij rfJ i_£wLLu 4 j j<L*jS iAj J 


J tjy-^i 1 ^ <S~** 


;lj <& tj-> <uUo<L j<aJ *v*j*i* 

jlijjiX* Mjsj** ‘»‘^> c^b c/"^ 1 ^ ^ ö^»jH 

J»j4 jj— 4* .ljL-£iîtf J c^ oUj‘j^ J cS^J 1 -^ 

^ Ja> 9 j,) cJt^ ai-oJJ^ 4,1/ 4/ .4^4* Cf\jo* J$ 

.«4jj^j<u <Jjy 


V 

U i5j<_jj.i; ^LLe^ife ,|jjj-ljj t ^lS'*_-i*i *) i*»>4 csbi <**•-»-' 

ûtj j jjjjjiT ^-Lfe>*i fe ot,l*- Ojl/o-blî j Jv.j 

*)■ .Cw cLojlj iSL*> j*j >" i# JJ Ijfj^ •»j* ; î 4> J 

j-Lfeirtj j jiS’ei ^jJûa _,jj*i *) <j)j^' J ej*ilj*) ÖH si JJ<~i b ■ JJJ*î'V“ 

jlj l»ilj*j4ijj jj_e*» jfe 0<LlJ<U- j L»fe Sb‘J ,Xj -j J** ■* 

'L-'J Jjit c_|jj- {..ûlfLj^ •jL'L-Ll .c'jO •jl<-' lî ) jJJO*^ 

j jjjjji? fe o.jl<*— loju »j^"W/ (j^-'j^J^ ** 



A u ♦ 




a/ .c-gt* bA j ob ^ 
i^. i <r 

'j & 


^ * if*‘ 

t • <U -JJ 

J*fj-i jJJ*—<*j*i cT - *-^ J ^ 

!tc-^.^t .j>*iJ*- ^U«i ^ Jj5i * JJ ^ - J ' J ‘ Ui ‘ S '» 


i J 4j4J ‘j^ljj^ l£~* 


^ssêUt- «b > 


^‘ > Jir- UJ - - 

-. ^ 4 j^j^uxlî .» jL-^sj j tylA^ jljss*) 

4j a; .êjA^wJli'^Aj j jl^t-^-Ulj ^ c/^-^jd-u 

J iCL.gr 4 jj4j j»4j .jU__JsjaJI—J jjj—■?< >I“ J J> tyl—^<J4 jIj 
bdjj«u j jJjS'»j^l_jjêi J-j <uJLj <aJ u^LjjJj ( _ ? jjjjjjj_u, 
•kjjja* cr^J> ^ «y"Wd a< 4 ^b'sjLu 

< -*jj-' ) <>4^ l/jj& l JJJJ^.JJJ Û^ 4 ^- 0 ^^ »J^^1 J j4j 

j^—iJ^ l—$-OA j ^jlj^s —*j ^tfU l—gJ^J (Dj^Cjj^ 

^ jljLf^llj <*jL$JA j*aj J<U.J .jj*j ^jcL^Sdj ^Jj>Jujd^j 

V 

jjjH o“lj jlj^ .sjoijSUi ^lj^ r aJ jljjj^j Jbjji 

c^'lj J\j> • j*J*î I-UU'jjj J jlTriJajL 04^L“4 j t b<uJ 

J JJKÎiJi ^ ^-“i ISJ Jij^ Jjji j OU ’JS 

O’-'-k^. r* l^-U ySjJ*^ |j_jj JL./ 

«*Mj, jJ j3J ^ b<s Mjjij[ Jlj 
^ ^ÖJj UU* ** OÇL . j Jj L 

‘*J**-+j*$ X , .j . c . t 

~ * UJ J *JJ»*i j*- j^îlfea*, ^jus 4) ^iiLU 

•(u-s*. lijjîUls ^ 4) L-.j) oI5Cj4-.jI? 
jjLfdlj^Lf^i ^ .. 

,u;.,. . ^ jjj ^jj*? 


û - lji *i »jjîU Utf^ 


6jj*f U jJ 


.j/UjJb - <•, . ~" ^ 4j JJ^AA .(jljl>> 

UjJJ.ys ^ J 6j ' J sX J^ ^yJLS 4j*Lk;L»i J >> 

.J—.Ojj^^ us-. - J ^ 

V L,0 ‘S£j; 

M H 


** ♦ 


Ij Ujoitjv êjjjl-$>l^ 




jj»- o|c> 


* / 'S'-- ' bOfiijOw j* 4 ^ C- w JIj . jêjj 4jl(«lj>tîdj jii Ji 

•I * /.jLûoJ j ^AjAj-SLsj ^ijj-i -CsjjJjLuy jLjUjjS jlj-u 

w* **~ v v 

L>u b-y 1 Lfcoo uSjljL^ cs—'vi JJ* j'j-y^ *-»** .oLS'fti jUlA-ûU 
* AÎ .jjj^L- 8 ^ ^Lîjj* lSjLî ^ jL^LS'aj 4/ .ûL/iJ jLJijljj^ 

Jöi 




J jjXLlj j*-'^ 8 J 6 j^ JJ^-'j fj U f ** urt-^J 8 ‘H (Lû/L«oi c/L L 

j <jL; J ojj- 5 j 1 ^ L£ 8 jUfj 8i '^Ulj l^j^ ‘l-by J ûrt (y^-L 


^^Jj^ 

bj 3 ^jlIjO-rf ^jlj'H J U ^ J <»jjO_L^ 

Jj^ ji j£<U jAi-OjAf j»‘H (LijSLj^ tfjfc AJ |^Aj .j.ê^JtLu (jjjij^) 

ju aLa, ^aÎ jjOiLo .aja* IjJlSo^-Jlj oo-lj J ^jjj 

^ .jUU .(j^ j jU-Jj j^L'f^Wj 

^LS'ajoU aÎ ji^^Lu^" J‘Jj> '-Hy J (^JH l^lj’ 5 *i l^J^ 
j L'*hl> ctL&J^*^ J ^JJ 3 J U 

.JJjO>4jkj .4j»jl/o«iljU 


••jjj 4 ^ (jJ^^ 

!cu£>ûJ 5 4 ^j^J 5J 4j ÛAJ4^ 

i$« jLj> a^Jsj jlS'ajoj 4JA j^ ..oejAJi/jbli'U f^ 

: j45b Jj£*t 

•J J 

J li« ^yLUIj ^waSLîaJ LuiiS' .bUjjjAj aJ c*Jj»jU / 15'ajo. L 
H o 4j Uj_ |j^j|j ^ o-j j^f aJ a5L'j> sjLUj-L ^LSLj'H 

j u-oJjj ^LS'ojl Ij^ ^jjUou. -J .oLSjb .^j»j /jj-i csii^ 
U8 JjAA ojAJiro^jUjj* o-y ^ojU jU oJjjO-S» J JJiJJJ- 



j-k* 


IJlSLIjLji* <jj-?J> - • cr-.»i 

•JJi^^ ^ 

bjj^b tfîb*- 4 L*j^> ^*- 2 J ^ 4,i ^ H 

^IT^Uj-j^ 4~~i L ‘ U b c^ ‘Oi^-^jj-jMî olj 
j c—lj»jO i yL5'4i-l> —-îlj ‘^L>/ 6i J # J^ ^ —»*S ^Ija) 

j •jîLfiWf j ûjjij^ (jiLi'-uJlîjy aJajLî jh jLiL — t,o 

ji’A-CJ a) .oLjU .jjj»j(jL-«j ‘*-Lt 4)1 Uj^uo^LJ 

(_£ji J j CU-C4& jLojIj^j ^j-LjIj^L jlo4^ cJj<cL öi 

J 1 jjLfc (^4j)j4j J<U^ D^ jiujJjJ 0 JU 4 J J J^J^Jj^J CmJIj 

v •< 

•utH oL c e j jJ^jU 

öjj4Î ^^<0 Ll JO j-OuDi I-LjLaJC^ 4 J idS 4jd^Ij 4j 4-ö4Î 

V 

V. 

SjAÎ Jj-$W 4j*lwiA> hjjjdf sCJ »j (^dSJjjt) (^ai'wUÇCjjf j 4C>SJ Jjij 

aJ îXjL ^jjj j4^ LL_^ ^jb ^cl-J/; Cw-Jlj .olS'jj 

jl-T^Sji Aw- Wji-Aj iS 49j4CJjj ->si s ,jjJ l.iU. ,., y 

J *«î /™ LjS' AjÇfift aS" .lcLuL-jS' 4 ) Î4wJ jL *jji (jji/^LJI) 

V 

JLj £_« L" IjJj 4 J <j/L (jêjL CJşJjfsi ^si L. A .rA jL&jjj <ccb 
Lsj <Lljj-L" jJli'sjljjljj.dj aJjaSLJ 4j|jj/ ^ <CC-L/ »jjjj 
r ^ ILJCsj /jj— J^L; j 6 l__i'sjl/.Lsiaj ^jj^ j>j —-Ij*i 

jV ^ J jJuii /io/ jU*4Lsi jL^j^ 

^ <*w swiw û^m, r4j J Ui . , (rLj ^ <Di 

“ J ^ ^ ^ J, &$* 


*u 


.LLl 


V A 


•«ij*“ J 






jOjAJjj; O^C> 


cr- 5 ^ ^Ii“ *«* J Ljttfe ^ cPj* 5 jA-**aJ jjJjJJ—* j*5 ‘*—iojJ^ 
j£.ajj 4—<** (yL^J 9 -*-^ J-J*J ‘lks&'-^Ij j öiJ^- ^'j^ 9 

^ « O y 6j^J ^Loj^ di” .ejji^L—Jji J‘ U '^ 

aj <-5hjW <^ 9 J^ jj** 4 *'j> ji J 

. .* ,*a .aJ IjJjjo ^L^iAj oa-jU ^IUaJjS' ojaJIj^Lî j 

töj *• - V 

Î^aJ jjAj (jlj> c^'j'j^d-i^. jL ^ . J-l lj <UO'j <J*L 9 J 





j* ->‘ jASj * 



J^i 9 9'SÎ^J 4 - ^ ‘^ 3 - 55 

V 

t l«T ■■ ♦!♦ -._ - J > J 'o* 

tJtJkjJJ > J J*f) S~“S ^ -> ^ 

lCj _ jJ(i! ^ j£* o^U- .olf.i *< »>^ ^ («. 

j j(-‘jy j^û., J *?-!<* i/j-î »«*< <jî u ~> ujLU ‘^’-' 4 *« W 
^jlIj&L, j.jU *J 4f-î.j (jijU ^ j LS '»iJJ*J*» 

iS .Ç.qj-.,Mj jLd .jA~j«i> «<js*(-“ jjk'-LjJ-'J jj-^i* .J»jj»f 

Ijjtijy >lSLu-ulj 4 J j j»jJbJIIjb ^J-S' <yk) Jjj-^jj* 


' 6 jJT*i 


)«US> 


^jL - iLH?JIj 3ijjkUtf! (j-j LL?J1 <uoî ij»il <_/» jj^ îjL j 1 

^JL-wj ^^((1 J*jdJJSdJJv)j J «Cm“J4jj5j^“*J jl j-U^J Cr’G^ ‘j 

V V 

Gt—X j ^ ^ ^ WA 

J 4 ) M» aJ (Ijb jlJ_>) Ijli Lr^j' A J~* 

.i jjljlj (jjêjJjL ^‘IjJ-xJ ^«0 bsji) .i/ba jtJj/jJSbj 

L) J (j^aLw jjj«UaJjA;4X. O 4 J ji/jjlfjjjb (jijAj ^ ‘IJJ^ 
ijjîiîLlLu LljJ LLjli/a>j«b <(ol5L ^lj aJ CLjlj/ 

V 

öLjuJ> .ûL-LujjAi: J jir^ojU> a^jlj >1 ju*4-ojjj aj LLjjj» 

IjL^4> jLaj j ^jj-wwj; a^ ,4 joj4j c <u i/ jjj<ua) jJup .i j<u>Ij4j 
J 4jjX 3UJ> (^4jlj/aj J 4j4j|jIj - jlj^ ^ tJbJ ^jJ 

lW- 3 (^>*i -jI/L4jI> <u >"AjaulXjjau- 4j#JJi 

^^4 j jj^iju, j^j jUjb bir.b 4 J 



•a 

-9 


j*j4j y. 0§C> 


-> ^S'^-JUS' (^j-OjjO Aj |j__ ^yjjLw ^ljL 

c£i"* *£**r s ^ ‘ij-S'fti O^WjJj^ ejljU j4j tiJjJSj^ lS'j' J 
^jjŞ^ Ij^^iA^L jJj <d lj5-lL 4j aS” tjj+dA IjjLjlî 4 J CjAjLaJ ‘jjji^j^ 
^SjC^J^ JJi il - , ^J Jt î t L £Sj4ji v S'L> (^ljli CÇîl jjL aS' — 4JSJ*Û-Ii4j 

•aJj^.^ j“di-- <J ~“ ' “* * t£jl—iJj^ —"k L ö J4jj4j 4J isjAjl—SLjj4j 

csi jLS'ljb <j-ij 4 J jdf ‘SjSLj b4Ui4> j*«J (^ljb c ^#j4jijS'jj4.j 

.((Cw4J 


sjH-î 


^SjLj <L û)Ljj>' (jlj (_^^L--j (^SJiJjjjj-J 4 J (jljli I5"jli 

J #j4xJj-SL j-i ^^—^lj 4j4jJ (j^^S'L-jfcjilS'‘L ‘<jj--Jj 6 '5 sj^SL-Ç. x S' 

J jUIjj j-i ^^Jjsjli Ij—e ^ ‘ J J^J 9J (J^öii'j jLL J 

:ojjj Ifc IJA^Ajjjjlj <*J (^‘O'A C ^' 


jsjjjj 4j“‘U->sj J »Jjijlj*lAA (^ijj ^/ÇÎJjL IamS” Sj4ijjjj" J<uj)) 
IL-J^/aJ jlj6jjJ-J <jLLJ<U( ^S” ‘Usj <_£SjSj4j’j^4j <jSLjj>jj 4 jISL Ij^Cj 


jLî 4 ) j*saLj (jLj-i J OjjJ» <_^l4i iA i ^J 4--Xjjj 4^4 j4jL • jjljjl* 

«»JJ& # <jdXo 5 LjJJ^ <j^^ J L •^(jd'j*' ^Ud^ iS 6 j~yj 


(_Jj4_«)4j j4_wj jî 4^ ‘Jj_j4j 4j4j>LJj4j j4$ ^j-S”4j4Ssj 

J ‘UCjj-j (jsJ4j jjjij^jjLi sjOjjjj- <_^LL j4j 450J> tjjçoijjj 
o^4j ^j^ 45- ‘jjj-j ^Ljy ^4JlisA J4j Cr-*i£? Ji ^j^ 
Ja^^J ^Lsjji (^4lJj ^yjLjUjû.j^ J-i 4—LiL)j4> <CjL_5jL *j Sj4j_XS Si 


-H oLjij'Lj aJ (^g-^LIjj-o j LjjO ‘(ylj 6 -*-^) l^cr^lj <^4 Cm(IjL 

V 

^j'jdj^ 439i ^jjj-S ^J^Sj M^jO 


J 0*4^*jS'L jlS'4_j>j4-a J jL-* 4> 4-ÇJA Sjljlj j^dj LlXA (.LL ‘Od^SL 



(jdl-^jdi (jj-dJ 

S v 

^^LLoj 4j 


j <Di 45L-i45Llis 4j^Li4; (_/Ljj>jij'j fLL 
( AÎ ,^45'L »J'4-j>4;L lisjj 4J| j<£ .CiJsj 



<J§o ^ 


jLSç_^ rf«'j b >^ ^ J " J ^ J ^ 

.jfJjJl^ ^jCW ^ U ^ Wr^jky, 

j 3J^ Jlîjji <cçL * ] ** ajJ U6JJA * ^ 

Jd jt r *L .oLToi Jj^ ^ L^ ] j 

J oaîLî* jj^ ^ i-i ^ibWr J^k^? j 
,oLf»J ^ jU Joi AJ 0«jljA-** iSssl 1$**^^ 4 

JjJl) ®r* *S ‘C^JJ^'j J ^ 1 —(J^ljA^ 

.COL IjûUlOaJ 

J ijjjJLtjS Ijoi'ij^LjjjJ ^Ajlj jA+ujjj J ( 4 UsjU ^j^ 

SOj^CIjD-AjjJ 1 ^ liöjöjlj> ^4 jLo 


jU-J «ö jjöJ^JL-ujjj^ JJ—^ ^ ^5—( j<L*> 4 j) wJJj—û (Jj^ ^lj»> - \ 

j»û.öLj ^JJ j ^—■*■*> J J 3 4^ (^uJ ^JJJJ LûJ I JjLjjJ c yl5'aj^ulj 

•»Öj4, ’ j. ^ juO j fij4jL^J CumI j jû t JIu jI j4j Aj fijj3 j aJ j > j^Ciuulj 

j—J ^JÖjl —43b (j 4 «^ 4 j) ^iL-^Jj J—[ ^jLJjjS ^LUfcjtf 4 j iOL-SjL 

*((jL o ) Oj^ ^öjl*jjL j jjj ^oûijiUu ^^Jjö 

(joijj^ b ji5'AcU J i <4 JLj 49 j tU bj> ,j 4 _(<jLcJ)) jL -V 

V 

.«*j4-54j» oi-ijtf L' ‘Lwjîjdjjj jl^LjJji aj 4 - 0 ^ j4H ji 

U“l ; J 8 J^. J jlU4Û»j4-- (Jjj^Ij.. o j4j <J Sj <J ‘û 

4T ,CC li jJJ«L^«0 j4j ^ij_^j J - euL (jU4^î ij4j) 





L-it j t Jjjj-U (Apes) jl_f aiua-o 

^ *# 

.‘'’tjs-Ljei a) J4 j (; .CJjJÛA-w 

** <*» 

jOj J i/ Jjb^ O^l aJ L“ êj ^ ^lf*/ _r 

wfJ<u •êjb'^-ijjj (>L4ii4j ^jlja j»j4oUj <uaj Aj<uJdjb I * v < 
J** 45 J^j* ^ çjoilsJ-Ai j ji/iLjjSLj jlI jaj j 

v v 

dSJj-> ‘^4'- L -'k^ c/L*—u djdjlJdj df , j<( J d_U<U)) 

^“LbljiAj j* I-lU jji jlj^dJ (Y) ( jUL - r 4 ) ^Xbjjdj ^jljoL 

J l£*j/ j^ cr^-jj— j oaaJa* (jj’i/jjLi dj Cw-jjXj -i 

ttj'j-^) *(vl/0 Jj> ^ JLjl» jLjjS dSLj> iOlflj’ <»jjjlfeidj 

vl oijiî 4 tf& f\ öj J /*LjŞ\ L ^ji ^ 

:{^P jJ>) g_u ^jji aj j Jzj* ,[>J|] OS u ib 

<0 jl-o^ Jjl> .[otSLJI] ^oU> OJ 4.) 

:(jUDlf JLa^) Ljbdj^ojLijI^/Jjjs 
t->) J-Jdf (Jjj^*oioj 4 j ij>L <[jj»jJI] ()i_jL3ajlS" J_LiJu£î 


CPj 4 *' Jo J j JJJ*_^J^4-P ^JJ—>JJ 4 o>4j 0) 

^ j*jL> (JXJjjjC (XJL^U L^j/ c^Lj 4 ) <j*jj)jl/lj ri.Cy jeJuêjdJ (V) 

ojajLJLLj* —;&ji ^^L&LIj^aj 4 J jjj ^^uLjbblji^u Lj _; 

^ -o jL^> ^Jl—dj j^—^ j —t ^(—-0 j (f—^) ^jIj-oLjj ^—*| jZÊj $j 

° J \£*j^*j^L>jjj jk (kkn j l? 4 -^j j ^j^lijo 

(v^j^j) .(Jöilj dj^JUwöi^ 4*fdU^wöj^Lt *4 -Jûj4Ij «LJj (JjIj4J ^LL> 



öyr j'j^JJt 


9 * »< 


.tjjlJJ LrN*Jl] 

UJ&JJ*./J IJd.*îW r J ^ ^^ JJ ** JjA ** J*~jjl 
<J‘JJ^ Jjl J*— ^ ^'j ^ 

V 

ç u j4 AiiU j^Li J»- f 5 J*>*J \>J> j\js 

.L&i4j £jZ> j fiiU- JhJ^ d J^'J^ J'j&j *[sJ^-jq a 

'jLcL" jUfA* j £>\j» ji^bjAjA j ^Jj ^lîjî o'LL *«[jLlj 

..IwJljjS’ J jJjJ- 5 i* OJJiJ^J? JjtJ**! “<J J / Sj^. ^si 

fjdjtO ^jcj) J-J4j 4 j j d — w' jj # J‘ i *ijrlj m - > l{ ~‘' ILL'j ^j—.j bfrjB-jî 

jLwJ CwL. <JLxJ jaa ,1 jl_jIjJJÎ ^s-iöi 4 ) j^LijÊog jL-Cj J Jç_LijS' 

4 J 45* 4j^»J dS/LtîiMjfi a 5* j^sjLî ^ lX^JÎj ^jJj^SnJj 

V 

• AmJ j^L-^jIjjU I«Xm5'4ja5^j 

V V 

V 

I-A—o15^6j4j^jj^ 4 J j 4— %<l ijj 4.5^4 Jwu 4 '&£ Jjjlf jLö4jb 4 J L 

^4 ~ j 45* l5Lu>lJ! j4jjj j i ^ ■ ■ » <Cvj ,\ ^jjj* *>*i jLT4-b- u Ljj^ 4Jdi 

A ^J‘ Ul C5— ;A i*J J —i ‘j'— 6JJZÇ —-4> ^ULîOiJ^—“ 

.ol<L j 15"sj»j jj4j (OsjjjjO' 

f^ L" ‘tj -J 'j 4,î <0 ij\j <S 4jj-*J (^4, ' O^Si .i j<lLujJ ^S 

di jLjli'-*jjj>j i j js^jijSLl^jS' j»4j ^ljeij4j jHjj—j» (j^^i 

Cw-JÎj ^"jLLco jl^4jj<u* AjljjlS” j#j,o j jj j&j IjûLj> J j 

V 

j4j <^jL» J jLo^Uj^ ^J-jijjL j jLj ^jlj^i iS 

w 

4j<uJ4* '*jj-tjj£ jlj4j .Ol/sJlJ ^IjUJL 4 iCjj 4 > IJ4^ (j^ 9 ^ 

J jL4" ^ <Jj<&Lh j^^ J jlU*SL *J J j> 

‘J-^ c/>L*>4j Ij 45” ‘CJjei b<Jj» ^*IS'4 _OwjIjo j4_«4j> 4 J jjs>J^ 



jj>- 0 §€> 



JJ^^ J J *■> f'j^j^ J 

. j»ijj j j *^ 6 j u >y ‘ “' b l/ cs-b ^ ^W^J-r* 

u**- v v 

* 1/U4; J J Û J^J^ e^iJ^ 'Ue jejL^ ^ iOlS'ei jUiijJj 

L J ^ v v 

JU^U ij'-îdJ ^ "ÛH ^'WÇj^ (jLJLSjjAJL - olS'j (0 *-*j„jaJ) 


JiT* 


.((C OJ ^jJj < 0 - 1 J J oli-J^ <^jJjj J ^ jSLolj 

^ v v 

454jLoJûj15 


1-U^‘U^ J j-* 1 -- jjd^aJj-^ -5 <jjJ ei *d iS^Wjj J 45 

j flj^j^ 4 Jjîj öS o'j^. ' iA ^‘4—J' 5 j'j^ j^ ^ U^* J 

jiS jU <sj«Ujj^&si Jj-Uj (jÎL AjAjjjjJ < -^ 6 J (jöj'* 0 jî 

^ ^jLU <jSçjX j <4 j^ JM ^ljL sj* jojU- ij^dj/jL^ j i>j^“ 

öj 4 -****" 6,5 

aIjLî j \j (jLi^SLS' ((>-« ^jj-^Ji *i) ^Lw j^ j^ 

&j*jj> Ijl-Xs ^jSUs-J^j-u ^-ca/ </* .oaJLja; <J oL_Tsûj4-0 

.Jjj-4 <u osjL^—«lS' «u . c _ . ; lj oo_J j ^LUjj jLjJ u u;LS'4;<ub 

j_JjA) (jL-aJlj'sjjAf j) jlJ^ aS' <Aj«jAS aTsjjaS' A—C ç S' •CUijS'LjASLa) 

aS” <j-JSû cSçJaS' oi (j- U i IJ (_U MJ J‘ ! H'j^' (j^* - JJ' 5 
«J<*JlS'<UJ_Mj|j AjJjLAflj j jLS'jSL'lj J isjj_uj> aJ ^AjIjAjL jAj JaS'J 

v 

*aS*4j ^ {Jjr^ 

<OdJ4>) AjAA (yjj-J Ic-Jj; <^<0* J^ ^LOjSjjU 

L-wJ 4 j OSjLa«-j j»SUj «(<UAj j—i AjAfc jL—Cj> jljAj 



ö}*? 


(jU-J) I—10- * ‘^’ 1 */ JJ> "'f** ^ 

^ J 4f ^U- U ^ ^ ,4t * J *' ^ 

jU ûMm» ^ -**•*»'* ^' JJ - ‘!°^ ^’ U 

J .jljiU* JvjHr^ *t -^ 4 * ‘ e - # * jLs ’sols'. ijJ 

i. jjj . ,uuj5^l« rf-MiC- J ^ 

ijjir SJ L^A> ^yL—jij 4-~*0 r^ 

.t>j4, - JJLASS (jiJjfj&ji, 


^jJail £-0 foT J)) Ijl-»aTAjIiT ^A-LIj aJ j*Ai ^UL 

aj j^jir %Jj^ j-t >j>jj^ J r sjU ^ L - - oLfli 

^yLûjA; (^LIj) tjLjjS* j-^lj* <yLr<UjjejeiL jU ^djdjj <Jij<ij£jy. 

Aj |*jl Jduit lîdj djU«o)) îCjdo aT , r ^?i ( L<_jjl j®«^J j ^ (_)jjj (_£J*^A> (jOjl^; 
^LTcuçuIj Ij J UvIcaj dJ jJjSsj^Sjdj <jtjAj ,jilj ^wb 

V 

V 

j c«*j|j <0 j*-*ljOj<U ^ijdjjjjL jj dj ^ 6j«u* ^jSLIjj »JJJ Oijj£J j Çjj 

'S' yT V 

jdS Aj I-LOjA^ 4-o.luU 4 j ^Jj|j>L 

A*JjLS jU> <CCjJaA IjSUL; Aj jjjjU jlî £*% 

(^jjji^ jAj sjLlî «JL/ j-Jlji .bo.(((jJdTLj ju<Uj4j 6j>aJ 
(J±j&*2 <sj-t^> Si lij'LjlTdJlj a) di'dJj> ^. ,t. , k ^LLIj aT .oL'sj 


- ii^l ûjUli .Jj, J u _j^s- J 0) 

• (U:ji <^ J Uij u 4 iru JJ j .Jjj 

... ^ -«J^j*i r..o JflJ.sjjLJI ^Aj'LvCiT <J ( Y1 

oL.^^. jUi , ^ ^Trr* “*’>-< *< «*<*-< <^ A j 

•^■ujjij / 0 (jji^irjjjLu jj j °^ si 



7c>lgj jj»- joj^jji 





(James Ussur) j4_cb {jy c * j . ^j^ j 

.bjdJjj^ dJ j.^ i * • i 


* — J>Aj ‘ j^ j*8jAîij-Cwi j jijlj-^ti'j* 1 - 0 

AjAjLj 6j4j|j5sl) 4 j jLCj5Lc<eO j jLjL'êjSj'tSw* 

^ j^ 4ij< 0 <t ^L-U>li (jL*jlT4j4j#4j4j j) j*ii f (JjSjL; j4-^4J 4&-ÛJ Û^Wi^ 

J*Ujy* <Jy. ^J? ^J^Safef 4 * 4 tiJ^ 

t / f H V 

j ^jLulj J^ t£j-i cSj^'j^JJ 5 *i JJrt 1j~**i**jjj <J>**-** J'J^ ^ 

. « ^“...^. (jsitL*tjj ^u*<)j&jL 4 J .sjjjaa )ijlj5jLjj jjj£y (jjL^ e j^ 

jjjj»-s-^ jj-> *4 (j 1 -^ ^LjL. JL- 4i J*^ (i'j^ ^ D^'SîijW'j 
jLjjl> lj^L— jji j4A 4 ) i)j — 4 jjCw-J (^4i4__- ^"L-Ê J 45 4j 

.Cwoii-U^jji 




o- 


<^§0 îol***i öjt 


îö 55 Jj^4fc.ûJ4S ^S <U 4W$ 3 O b J^ blj 

Aj\ jjL^J <<Jj^4 ^LfcOAJ 4 j OîjIjA- C—jlj (j^J 'jzjjtj Jljjj 

JU AJAjL; j*Aj jlJ*J .j-^ljjl—Sj^u J>j tjijL’iijJ *■> (J'Jjjî> IJ> 

C^jU jXJcO <4j-i ‘jrî-' e ' s l i J ê jUjv^ tj— 1 (J^d^) v-i 4 ^ 

V 

4S»i aJ ,J9Ijdj ^ejfiJfii fj_ jli’JJJ jAA J^*d J jd ê -Vjêji” 

^SL-ijjj JÛA> liajlî .9jA-is4 ^iJJ^ j~S J jî^Jd ^JJ 71 * bilf A-JlîjJ 

V V 

jji jljJjidJ jijlj_J<0> *jl>j<U ‘^^>»■5 O^djd oW*^ 4 J J ^ljl^-*J<^j‘U j»4j 

v 

.fjbijs* j^> ji I 

*» ljLl 0 J 2 —15" IjjLLs j \j_ji —-* <J—5) jLS"^> *\ 

j LxL<c «lo-jjûj 4 j ^j-jja^j L ^Lo)) *.iUIj *[oj^Sux!l]f 

^Lil ):>*Ujj--oj‘LS L&djj4& 4 ((&jLL£»04j >ljl j£c**jj 3 ^lj uj> • jö^j 
jo^U j*+#j (^yj**** öjAj UU» î^jIj w o-ûL- {Jj^!\ tJi öj_>Lj 

.((!ÎöjIjj> 

! JL_((jJ L^OAj J—>)) (jlJ^ Aj 4^ öjljjLjUj4i 4 jL> jjij4£ aJ 

J C>J^J°J Ji L^^J^ J^ ^ ‘O^J'*’^ 

^((jj^ - >Lfc04j)> j*4S"4 j ^j4jL j»LLd .0 j4JLj4^j jöj4jj—; aJ j —+* lilj-> 

^jU 04 aj1j 4j jLy^öjji >4jlî j*LL> .0j*Cu>0 >-Ojj^ 4 j!j 4S* iöjjJj'Li/ 
^jL j4—mj4j 4j4jjj—C j*4j OLdJJ w^jXj 4j|j4^ cCCjLlJb ^-.((^Jj^l * 

»^j4rtt u J Jj^ 4j iLV- w.m^j Ijul jöj4jL^ 

(jjijj—’J ^OLS" L - 0JJ> 4jiujlJ*> 4JL-CuLj4i j*4j (jjUj^ 
^dj4Î ^jjîLw 4 j 4Öj4J^jûjûJ 4 J olj^CLiJ4Jbj4j ^CLu** t CJj$L 

9 } “f, 

j-Lu p^o J<4 -t l L^) :C--CdjtfLû^ (^öj4Î ^4 ^Jaj 4j ödjj^ ^ 







'j s^y 


J\ 


J-° 


.[ 

* U^ij^ aSaJs U {Vaj 

v> 5tr tn g&i uii %) 

^JA ‘ 

rf^'^ojifjîjli... % 
i0 J ^ ^» î4J 'j <[^JI] 0 > (Ili^ OiUilI 

^ ^ ‘^Ji .pijlj Jj jj^eijj-o 

J.»j O ‘JJi ^j^jöjj^ ty^j^ *J oj&jaJ ^ ‘JJJ jli'^o.j^o 

jjjJl> d *CS* cr’Or 4 * û^>* cSj*jL J jL J L ** twj L *C 45* 6j Aj j j dj 

jj 4 j)j*J^ J L^L>S öJJ^ *S j\j 4 ^$jX jlJ4S 

JJ\jjS j öjLJI^ jl-H^d 4 —^ S *j ^£iLojj^ !j> ^jL^J <6" <<jIjLLoJCL*> 
^jl j^j Ixjj^j j o^ 4 ^!*—jj^ LS* aJ o c^XjaJoj <o ♦ {j<S 

yS^> j-° jI ^ 15" L oL-^j^ ^j j - ^ wjj^ s^SL (ûx^jTo^LL 

j ^J—> lSj ^ ^ Vj^i ^ öjj^j—^o^lî *{jaS ö^Ij- 0j—S^ <*-SLJ<a-> ^<oljiAj 

• (( û ^ J J J»«mwW 4 . %wJ 


U) **c«-LöjAJöû tjjS ^lj-^ 4 öjUû Ij5L-L1jaj La5 *^j^jLj jj^ 

jAj J_j C J j CjLjalj c5 "Aj (OL5êO ^jLS^^>öj j ^. h^ — L . 0 j-j öjHj <(^jJ^-d 
LL <Ul .öjl jS^ J>*J*j^JjS^ JLaj^ (LjJ ^IT^ajL aj) j£jj> 

'•Crl ^ ^j^ jJjSSi 

upJAjilj jljl5u_J^ j4j «jiJ'ûj^ijij-J ^ û^j^-dJs’j > ^J Ji 

<j l> 4&j> oJuL oji iij ^jljOj^ jl>4J Jjy» 

X 

U jli ) :CwOj4jlj ^j-JLJ 4 u (Jjp- ^ ^J> 

^ #J4; uO- 3 (J4J Î^JJ-ÖJ^ 1 lj>» :4jl J ‘W ( V * O 
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V 

.*_U ,*; >i — "J*iU j 


■«...S.jjj/ 

.■Jj 6 Ui U-.J *~J f.^ '“• b ‘ L“ ^ **=: 

Uili lîfi;^ 2 jf L?> *i ^OII I> 

UJU jJ *UL» :ajI.Ij .[j~.]C " iL* '0 r** lû ^ 

jjjj/ j_jj. Ji jUVU jU> >v*-.. *j i/“lj*i > “>*- 0>-jL. 

rêjLuLu t yli'<C_wsJ Aj LJ15'aJ( < —U U>9jjAA itöjiji* Aj ÛJJJ J 

<0 jUI^-U *uiî» :aJ|j ,[oLjUll]( tv ^Ij ^4 ^LLllj) 

Jljly j jjdi'sa (jijJ^ «ij5L«.jji jUji. ^- 4 ^ 

. jjjjdJa jLua ^JlJOjAjjj JJUSAA A^ tAjAjajljJ j UljJ jAj <UAÎ 

j (jAi~«*> (jJ«jlJ (jej-OijiOu-l^zLj Jj sjaJLuJ - V 1 

:jA—dJA>a,î J jlIjlj LJ ^jdj .jJ ^j)jojiOjj dj ^jIjAj Aj 

V 

(^ Ll — > * J.Î (_^<U_Jj j<^_«<U .j>j*CL—>lj Aja j . T — O ^j jLTijêjjdj 

bdjdjl —5 j»aJ L »j <(j»o j . ö:l l j — » »> ) jji) sjl——50j jjjj—«Ldj 
jAj)) îajIj <[,j\-jJ1] (1 j—**o-l <3 LjJLv jJJ) :CJj 45"öijöi 

öjaJ^^SL^Jj ^j^X-^U ^ olAib* 

w 

^LJj ûjlî 4^ Öi öj4J ^JjljA^tXj <*£ Aj4jLî î j-jJöi jLXj j^<WXi 

lOJLr^ ^jLfjji ^Lföjljlj jL aJ ^öj^j ^£45LÎ4j 4j !ö^ j-j 

LT^îJ J ^JJHJ^ Cwj^ ÖJ^J ^Lilj «0 (>jj—ÛJ ( yl>l) L <öjjl*L 


J öj4j^LL$Lj 4j|J (|tJj—4J) ^4-Cuj LLJ—> iöj4jöJJ^jL 


.C4>*öjöö (irfyJl UUI ^Uj ^ 4^00 C)^ J 0) 



* 

H 4"-“°"' L|) "ûU^>JI >r—L" U J .ois'jlfc 

1 x£ij*i^ ^ .sjAJcjljjJ^J >jpji oo^L j*-4 ^LU 

v 

. 6JJ ;U *j42S'f&j ^LIj Aj (^J5 jjJ) "jJA\" 

.jjjij&A-Aj ^jjA j-ui^iAj ûUAi'lj J ^p^JL jj jlju'^uljftjL 

% > V V 
j_*L-l3 ÎSjjijJ <_pL Jêjiij J<S*£j UvLJ j 9 jLlXS' (J^UjJ JAj 

/ fi jt4 <>Lr : -'L4’ * fi jjJjLl><0 ^yljjljii j jL*>jj ..» i[jiL]( n ..^5 jJ? 
• öjöy ^lj&jaJjj 4j Cu^$*U öjûjd «((..^tfUjJuLii>^ 

LfîAjjL^JaJ <1 JjIj^jAj ijj jjAik jUJ jaj^j^Aj I ^Sit )J aj 

J j ^ vd j^'-j‘-'‘ ^’L •öjji^-^C j^ujIj j [ ^ Sj S '' ajj ^ A*L*^a> aj 

‘[o-xj^JI] v ji-L jli- Ijoj jaiii- JS" <3^ ):CJUj^iU 

ipjl C^j^Aj ^jSCu j—5\j j j i > aj ^j^,TT m< jj—«oajb a^T.. >lj 4 j Ij—> jAj)) 

•((Jj^CCCyö*5 JJ^ aJ ^UCuSj 

jIçCj bjj*£ <jlj-> j4j ^lji <aja^ jlj-> ^j^CjIjJCjJ La 5^aJajU jUaJ 

IjjuUjS' aj <öjLc^j^S*4jJ-uj j^w^aJ jjjja^ a5" iCCJajaj'oilj 

(jajjj 6ij cJjj-o ^öjaj jj .öjj^jSc^jj^ jji aj ^j-C^j^ Cjojaiö^ 

•CCjaJ jLjajLtfUu j I y>j$ j Cuj jS^aJ ^ ^j> bjJjdSbjZ**) y\j> j 

V v 

<^->^4^ -J <uxj j-SLaj : c«-^ fii j Oj-; fii j fii <jilj fi jLi u*' 4 ^ L fi v^ 

•Ctt-b-S’L ijjl j4j jlj<U bj—X jL j jJ>L_^L j j-jjjAj -UAA J_> Jljij-Jj—J 

jJdlj jdî j f$tî jj-4 Uij^ jU3j) :AÎ ^ Ji jLpa^Jaj 

p>«)) s[*^i]( v- LLp4 112 JJ- jlf j^ jp 4LLij 64,4^jjj 

oU^ bLjöi J jlSLiJ j^<u J *jjî/ U fi J^ 4 jU>L Ap l>A9 

l^Ijaj , jjji/ jUjeJj>j'j> j Ujjj j 6jj ^ j bjyJ 
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- • > jl4 û 1 —^ 

^ .b-Jlj)^^ J* 3 J<UJJ / tlW=“JjA 

1 ^ >j • * . jL » m* j / t^^JL-î 

- ^ _!,#>**> <SJ->«j' J * J ‘ JJ *'*^ ‘ 

J» **f ’ ■ ■ ^ J ^ 

'JJl AJ <>JJ-i*> J>J> j’ • ^ . i - 

J Jj'ij H-J ^ ^ ^ ^^ 

v 1 •- A < A a] j"- v . 

5 / ^ ‘^ Jjî ^ 

•jLJl /X 


Jji jJ JJ j . 


iifwlj IjlAoî c/?H ^ *i H"- 

" V Y ^ I , /• 


^bjjj i/u«iMi *) «‘Hjj» ->*-** H*;U oj^ H- 15 " 

jbjl/U Jjj* ^.j*! Ji «4Î jJuilS 1 »--lrc*'”i jy,*J> j*-*>. » -y.JJ'-J 

■>jj>/>J^h j >M ‘Jîj b > <*‘J *»»>* *< ‘» J <-/> J J “ 
,»jj-4i Ujj. oîjjili** <y*^ »*< û'j^ jlJi**lj»jli -» 

!»êiU)) iS .tjAJbjjSjSjjjS liejJ i£*S 'AîAjLj jj-o^ jJj^i ^J? 

J t/ij (Jjj-II jAj J) 6jljw&O^j ojtjd /Ij^ J A-S^Jb* jy>*& (jfjk 
^jJI ^ 4sajj Ij—ûjI ^Lill I^jIj ):4j4îajIj j*4j <jL4 <((öj^jI^ !-Xj15^<oIj 
\ ..îLiij VjuiT ^L>j LI4L <^L>j \4Lj3 44 |L>-j ^jLlj ^=LiU- 

‘OJijL^ J-> utajtS^&jjdj j4î ^Ijö jL j j4^> (^4 j» *.[> UJl]( 

6j^ajjL^ jid j«^ <öjjijji v.5U *« ai'lj jJ jL && 

V 

.((..Sj«u/ j sj 4 J*«> (_$jjj Jbj J jljLj J 4 j|jji j<J «Llfe' 5A i 

^ jU*-*JI tfji—i*î> aJ ^j/«uU 4J J 6 j<U* JU^* b->L JjAi 

V 

>U tc_L»i jl>-ijJj4_ ^jjj c5Ua^. Li>J)) îcnxlsa Ii4j| jaJ 
T 9iLj ^ Lî*> /^Aj «i/uwJji Jb - lçj» jli, J c~>^ 

jUuy «êj4j 8jli /J Sjj> r< u ^ £JÛ4A ^4 JJj4> rfj 
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jj. 


oj»- 


CS^ îaJLj ^£ J „ jl£U jUS'jtfAjb JL**!** 

S-Ş^ 'ö^J^ öW-UaS'Ij Jj£u Ji .(^ÎAjlSjyo <jj*faj) j«j‘ 

Jjj))) ‘[UfJ^ClC WA ..p£»—«A»l > Jj—J jU=»*A>- jloJ) ;CÛ1jsöoi CjjAf cs'J> 

jjL—S'A j jA^ aS” *6Jlj—^djIj6j jj jLc^jj<CyjdJtXj Ij_>Aj JCj j ■ ■■ (4JUn3a> 

jAj jfJ^j jr^"^ ‘‘LjjUj j Oj5j6j ^»Çj J$j> li j> Ltî .<(.. jljj> 

•« t y‘S’^Jj^ sj ^ 

V 

£)ftjL4*tf öjûJ^^^<Aj 4j |J b'XjAS’ Jj&iA Sb^t t ^^ 

V 

jLfai!j jaJ» :CwX3ûû j CCmjjjû^ ta Jc*j> aJ ^lîT aJaj\j 

fiU ^Lajûj4j!«^^î Ij^ töj^Jöjji^^i j*û^lî ju «■*£"“ îo>ljJ! 

4 J jLjA-û^j j-SsJ4j 4-jûj u^^Jûjöi u^J^JJJ ^ J ^J^jL 

v 

|»»jlJ cPjU jjL-ijfiJ j£ ‘ijjjjfjij 6j‘*jLii> <Jj\j^*j\eLj£ 

V y 

^ijajdS fiU aS^ <<0 IjkSLj If <(J AjiAj j*bj<x*j<4j ^JjL* 1 

JUjj 3 jUdJ ‘CwU j»6iU c£4>ej JTdjLljj^ Jij^ J<0«j ^JJijAl) 
.(V'LA -J - j»4jlj> J>j*j) ((^oJiuUjy* be^xJ jjUiO iii'L .sjjJUaJ bjJj-j 

U*jj^ j£Jaj ‘<y, U"lijlJcOjji j*j IjA> j j*eiL LfîaJaj jiL* 

I40 ji>5 |U>-J p ^=)c ii- cÇjJÎ ^==uj IjjjC Uij) ; ji-UiUU 

4 J jUj> 4C_Ujri> ^U)) [>LuJt] [u.#-\—Uj \jA-jS' ^U-J LCr? Uoj \>jj 

UUwiiC aS'U U ^e ij-Xj iU” i jjjjLçj jUejL'ijêjjiU jiC ^Uj&jb j [U*> 
jljUj (jXiUl jji jU iLl^OAj (^aS'öjA-jjUs jXA-wSAJ jU jAA <6jjJjSLwjjJ 

V 

U'aJjuLj .(([jUwib ^^—Uaj"]..6 jAJjijS'jjL J sjAj ja—M i> ^jjj (jJLJj j 

•. • *. ,mf . ***"■' ' * V - .t - - c * J 

u* <jj_> Uaj J CwU (J-Xijj u'-*d (JOJ^ J-i » J JJ Jjj t/^sjUsb 

j'jAj" (jUUj jj/U 0_JIjJöi (jUUj ,_>*J (j^ijLi *4j aJAj ^JjA (jUjAj 

I ^ ** ~ * «- *■ #1 

u-$Uj jAfaJ J?.. ■ -^ JLm c^bjLi o_& ^SJJ^ ‘SJ^b^J A>6J I-Uwj 

û >L ^ ^SLjjAj'VU JaTaJ ^U-b (_/aj^UaJjjS' L ‘jUjfj »Jj 



Ofo 501*^ bi* ^ 3 * 


4J j fijAjfjAJ jj-*** 


J y r^ JAi jjlj^ •ö'^—->-> d '^L-Sej 

„ <A>*> * -^** jjJ ^' ljW j ÛJ ^ «** 

Jj^ Jo ^UU jJJ'* •‘^ (f*^ -1 b,jl ^ J J ^ L 

j~L *,.j*s ^>j uH, o*-^ - oUi) 

K j.YrC ’ j£\j <J*± C—<UA4> li«J^ M 5 L-US' 

^•ci/u-i *. . tJ ^-Lf« ^îXh jIj" ^ ,J -!* 6 J -~ rWJ 

jjj...) j m r„ f jjjij (..iij]î f^î j* &- ) ! ^ Jji ^** 4 JJ *o“ 

:cJ.. I.J.jC. jSUJ J J.j*j.‘”[» Jjj-^ 1 ] (-^jî ~=-^' <!>? 
^jif.j J .JU> Jjif.j oU« 4 jLUlS'UljU- Uji’ c_4.4o lj»jd» 

V v 

IjolT .oLS'U eIj4î (J8jaJi/ijLjjjJ Aj 

.cOj^o<u <6 jtjjj-iSji j^- (Jjj^Ij^H d \j*> fdlj^ 

4JU*jjXj ^) lieijj-ojAS £-C<tf> j (Xj^l£jO <_s' 0S J-i i <jr‘-’ A d ^ 

<0 <uUle j4j uSLjejLi ^jb 4j Ijdj .LjL^j* (CJj 5L (jL-U-jlj Jj 6j*JjJ>ljuj 

V 

.((OU>Û^4j jjuLj^S fSj^L^ c^Ld> 




jiji !>■ j»SU Ji-lj 4&I JJLC ^Iu-Ç- Oi) 4ûJijITijdjJ4j 4 jj ^öjL<0 -*\ 

^JjjJOjJJ^ ^yOjlj^j)) îfjL^X^ jl]( e* Oj^i 5 Cr^ p <olj> 

O^LjL-wJj^ O*L> 4 J 4^ tAjlj j^DiLj ^Ajjj—OJ 0J «6jlJ-^ j4j*^4j l—■. < :«£ 

V -. 

j jlSL—kJ<Oj<0 <((JJ-J J-JjAj (<Jjj-« 4 j) 4-j OjS" ^Xj j IjlJLoJ<* i Ijiêj^J 

l»eilj £j\jJ iejjl*u>jei t^Jj* j»4j jljeiAelj 

J4A aSLîAjL .IjSOjjjA jjJ <0 (^Jr) <Ç_j <_f4_ij 4j .(^jaO4j (_£ejX4 * 


<ij*—U^](‘‘jjj 4 jSL_jji J_J (JjA^jU jLjji. (J__34j <J jJJb ..) :<U"lj (') 

.[jLU 

.[jL»b iJj_-Jc-] (•• jjjJjljLi Jj (ylj.u-jL jl"> J j<ue ..) :<u"lj (?) 
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^ V-Oij cr-^b 4 ^ *i » ■ “— « “ dJa$ ‘^tet^d^J^ J 

•ofeo L 

j^\ juptri j-> *t»j^ ^4 jAj\j :^*l)6û ^Jj>jiJj*A p*î jftjU- 4j 4. 

^L . «s Ij^ olrt-i <3 öi *i ^*»JajLî < jxLoa 6j^ 

V 

J 4J4-Ja> . jjjJl-fcOAj JjJ J c£4—£j *j “ 

^Lc/L -j (j—^ 1—**^ 6-—jlj 6 - 5 jt—ojjj»<u •wX—î *aj!o. 

J jjj-i ^jjpL^ ^j^ljl-i ^ cA^jlj^ ‘ 4 -'lj°^ <>?^ ^jLwödjj^U .DJJ 

^ <jAj i •* ' ‘ 1 t *" *fr OJA-j L) L^jAj A^oA j < 4JaJ.D jAjl^rjjU a) j 

^a liAili- Cj>j0. f z=\ jejjUs _jfcj j*U>-LiJ ja] (JL }(J ÎD jAJjjfi Di 
IjJ^-IT J J^jljuV JdjU)) rv ^4-j dLjL- fj }1£ 

IjöjtfL-fc-w 4^ ^£4 j !j j4j öjL-o4j OjöjLj Llî :0j5* 2) 4 J ^ 

Aj £ jLjtL <0-JJjJ L-T4 j4A7j^ Ij^Ö j 4J i$JJ^£jO*Jj^ l/L> - 

.[jLjL ^^] 


4*a4j .^Jj-> 4 J <4j4jb jL^jljL ^öjAj (^jLj4— *-j ‘ ji^-J J L*u*£ 4j|j 

V 

^J-i 4—jvL *6jl4“‘“‘•“JJ^ 6 J^J-> ^ <Aj<UDiLî jAj jl/” jLj 

‘Crt^i .O-XjAj j>> J j*Dib Jj jLaCJlj^; ja. 

•Djji^Xj jLx^Di jj> 4J JI^LjjL (jajljaj Dy (_4^*d cAu 


^ ^«j) «C*-XjdJ (^‘UAj 4 *-o - jj -^4 j- 4 )) 4 ^ «*u_j OU—ilj Dj 

(^’Lfiidj ^LIj (dj^jL liû^ (J-uL jlj^ jl <J> 6 jj~' iJyjj^H J A 
ts^sj 4 i-ûiai ^LjIj 4 j* (( jjSJ Cr^ »• c *-£*d A ^ J . jj *-~^‘Sd J <yr‘ 
«Oj-iLi ,-,_/)) juU__Î .Cw-XÎAja/Di jLJl—i' ^jj—Jj Aj J jL _5 

V 

>r! (jL« 6 j 4 jL JLjJTlJj J c-^jjLj J ÖJ *i C*j^ * 04 jL 

.6jj^4A IjuIjJIjo 4 J v-5LLo j, 


i> jv 4 'Js- 


<_il JOJ .Ojjo «ojJJ oJ* ^ J 

Ş^] (ijJ^ jm&tei Vfy & & 6 i* ******* 

t*Jtf ,oC ^—i J« ^jWjJ j" C» : t" r^'" °’^ J '-” 

tJ \J J4 j L <14 yJ ^OJ ,ol<j ^Vi öLl Ojjj » • u " l J ^*^ 

.((Cdjitl J Cw»i 

iCOjAi.J >JJ <£ I> c«i*J •u=Ji*i l J i'j** J' cr®' ^ J -^* 5 

V 

^,) ^j ( r n jUL .(..yly ö* ^”) J> *J <^‘ 

.((CÇjjISU Jsjj >ÇC"UliljJAj J-j -j^)> f'U c/- JJJ J 

<u .j» 4 iU ^UuTUj ^"ajU ccUAj^fU jlj J4Î 

.CCJU sj J> a) ^"LfcOAj >1 Jdj-jjjjj 

V 

^jSUjûI yU ^Lij .«jjSU Jy> ij j»oiU Ja <j*j\j4j <ûo jU 

jUU J> (j-OŞjAjjAj jljAjA_-ui jAj .CwÇAjaS" »i (Jj>jAC-uJj 

/ 

tr <3' J-i) lijUjVI (^"ajU a! jj'Lj> jljAj jAft .ejAjoioi 

*) j-LU >AjojU IjAj)) !' Ijj^jU U_i j-^=u ^J >jJÎ > a^- 

*«*iAj] ((CuJjjjjL jj—;<*jlj ^JjS-Mt i£ iCLi liljjuöoiU jJ— wAj J^JJJ 

V V 

j^J J û JLfcA) J»-J£ 4j 4^4>l—> < ([(jL-Mib 

v 

c?^Wd i4 d >Ulj|j Aj .»jIjL$ X > ojAjjjiUj Jj j»oiU ^yCjji (Jj^^ 

V v v 

(j)Ui J_> (JOjAjjjLUj L^'AjAj jSLJdj ,ojjjjLl>4j ^^SxXjUaS' j> JjA> »0iU 

.0JJ*J*JJ 

C^Ud^. >JJS> ^ .OjAjaS 1 Oi ^"Ljji 0J0jAu, (JAj'Laj JJA^ jAja) 
(^jjjCui C_C Cw-jjL jS ^AjLojOjLj^ AjAjLj Jjj Cj UcS'aj Jjj 4 
. jjaSUjvçj" ojjj-U ojcojL a) lijj^ ^Ljjî jJ ^o ijAj (jojojoi 
j •^jO jljA^ *j ‘OjljJC jUUj4i ^AjUjUlj jJ aSLS'aj 



-öi^- of€>-- 

V 

♦bjl &*3*3J&y ^ l s xz ~£ >j\£ 4j j ^lSj^U 

i*XÎ Aj (^AjUjA5 jAj lij> UUlS' jUjSUj .£j4>u jLiM/si J jLjL A-^dJJ 

C^bU J iJj 6 J^ri J 6 J*i ‘■OJLr® ‘Cweil^SwU jUjj ^fijAÎ (yljfifii ‘3/S 

v ^ v 

y_.^ AjL>fii jL-—A> <J-^W J-^U ‘((S 5 / L-SU-aS' Oj-U* (J'6j) 

<y 

j 4 £ j<Xj iAj\J jjAj I j jaS 


v v 

Uos^rt^ 3 l5<U<LOjû jl4A U>4 j> 


Juj jS jjj (jjLT aj t ^AjL^L»A> j<J <-5u_-iAj jA_**» ^Jj-i cr“L—*lî Ij 

j»AÎ ‘ jd/iji 4- "' Aj <U—jjXj ‘lijJj-J (.yUjjS ^IS'ajAjL (yi^Aslj 

A^jjj aS” ‘6jiUwLLoAj Ajl5LsA> jAj Aj JU> AjbfijAj jLXjaJ ^AjUjlSLA®> 

^ V v 

(J'AjfiijX-i jAifc^j *)l jS-oJ .(jXXsjjJ jljS'XA—Aj jAjj*U4J JU jIjAA 

^aîLj-J j jaî Ja/aJ jlS'fij<Ui J 5L-i L .(jjASLjLjsi ^ jlJUj> ajc*<jjJ 

V 

.(jj u-JjAj jU j fijAj^SUS'A j ‘«jjX-1jaS' (^Xj (.S'ajjCw-jJ ^fiiA-j ^^UjjIj 

Îsj ji' îjjiiii (jfj^’i 4 J) ‘j^jsjj^ f ^ : r^ 

^4-j J jASLUUaJ JjUjfij Aj OijA^j L : jL ote» î[^j/U\]( T - 

*r (jiA^j.«[ jUU sjL^Ji^ JJJ**jj* Ajlj jAj o®^ 

jLfi/ aS' ‘AjAJb Jê~s*#& JiêJSij^ J^ Ojjij^ 

oU-j (j-Ujjj aj aS'aJajU oLS'jU .fij-oJj-iL (_^U jdjjijUo (yU^j^i 
J öHj^i b^jfij ‘O OOfii ASo—fii (•‘O jl^oUjAS” JH *& ‘^-wuAjaS'sjIj 

. 6 jAjOijJ jU) J jd^ jlS'j^U tfjd*- 

* * t r ' ' J« f 

ûlu*- J ^ ûliji-L- J CH.I^ ^ ^ u > J ^ W 

J -jU/ UL- .^lj cLJjji^-U jL/.jlj *l J** >*>' 
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ajjj Ja, 4Î L^" -*J*i J-> T^ 

.Cw c--lj i>1 ^L* CÇCûJ J >u!j </~**'j uf^ ^bjjXJ^S41 

V 

^a-wbc 4 J IjfijLiaj JUL> &**H Ji ^j-LIjSLJ fijj> ^ 

J_j 0) ajwj_> ^ti-w .i ^LIj jjr^^ii r'j ^iji ‘Öj-Uj^i jj^ 

V 

jlS'4u ? S'fij4*Ai 4jA jL (^SjAj'5j^L>jJ aJ 4—Cjjj)) :Cw*Jûi ^ j*^'- 5 ' i8 j^ jj^jH 
4j aS* «|ij4SLujijjf <_£6jfij4Sj5' ^JjSsJS ^^ ‘'-^i'- 5 <j"^ 
0J—ft 4 j4 wUIj j*4Î ,«fijlIji Jj—>jjjei aS” 4 ->jfi >L_S*4_Uej*i 4j4jl—J 

v v 

^45LJ<U 4j jji>j-^ IJ15** j4Jb <ûLwJ j 4 j 

v V 

jj*i5j-—j4^b«4^— o ulj 4 j|j <I^^JLÎ ^jljjJL ûjöj^ j 

V 

J ^ ^ • jLoj<J<CLO 4j | jAj <«û jS’ 4j ^jlCyoJjjJ 

^jJ^rsri® oW ^c^jj^ lAjjj^v jjj <ajLdjjL^ 

v 

j ^^lj ^j^faj 4^j jj^u |»ldU «<JjO 
wCvuûi^. ./*^4^> lijA _ ■ -4 j (J—^ljj^J jl—_ o 4£> ^jj^j-^rf 

U.JJ4* J .j^-li-.^jjS- /, J<U ^ njL^ ^jll/jfi^ JijpjH 

v 

•C^JJJJ-dM ûLS'<ui'öj*i 4J4 jU S «fij4j)ifiJ JaSIjL—u^ jA 5 </—°^ 


i v . 


*j *«iu «' ( - s ’ u * j < u=—Jij j ^jis-tsuuiij rfj«iy" (,) 

'‘ Wj,j ^ -41 J! *Li” *J f w- 






îc 


**i J 6 j4>jj: 



^ « Î ‘JJJ U*i»»*i ^ <ol 

ejljSLi I^je—J “J*--ilS'ejj*jljJ> eij *, ^lj, 

îj 1 jjojU. jlj ju 0tJ u j !f4 . 

4j) Ij-JjUiJAj JiLSaJdJ: ^ej4î1j__SLj J jlS'ejU_* A..7I ^ 4 j| 

i 

‘« jj^^i £bj4j$Ji>jjj j jjjj_T a; ^SjL^m aj .(ftjj^f ^ 4 . 

,jJÎ4-^Dj4j <j-^4> c5 J*LS'ejl i 4: 4 >j4>jL» ejLS'^JIj 4 CJj 
j 4Îj_> d ‘-^-jjJj <1 xSLjIS' aJ .bjAiaS 'eiejLjji 4îlj4îi^5L-i j4j j 
, jdS”ei <_jJ j4jj_ 4 ^^SLji/tJj ej L$J4 j jlS'^-j^ 

<_fej <£ 4j‘ .obeJ jjjl—gji4j ^Sjj^ 4j ejL-olj <_£—jI^ ^4jejl—*£ 4 
•Cr’ljji ^Jj^ <ylfejbjjj Jj Jjj ^jjjlo <j5Lj*^ 


AjAjI(j ^j Lutja 
cTA j6 ^.4 4j < < uxl j ö^4j <jLo^j iL^Lo^ 

V 

bX-*$A£‘ j J&jL ^jlS^Lo^JU aJ ^-du L-S ^^ 


tH <i 


2.cA- 4d i4 J ls—^ ° e J^ 


<jSsJj -y«lf (^l--Cif (^lj <41 

:6 JJtrV. e J>^ cJ^-^^4. 


J jeijLiei ^ejl_*i 4 j jXr-u ^j~p£ J> Lf^j^jlî ^ei 4 J j|j4jj4ÇOei 


# -5idJjJj3 ^jSLjj^jjS' J JJ_4Lîlf lSJJJ 4Î Ij4f OJJJ 4^/ j4j e 4 Cj4j. 

tf*î iljuls' J4Î ^LJS' j^ 4Î 0 jljj4J j j»ljeij4j 4 -^LL> 4-JjjO* 




Ij^ 


#J 4ÎJJ4— #J 4J J4— -*J (Ji/*— 5 b ‘^ 





• , 0) I_^ tfjtj >»JJ -OljjaJ 4- 

" J V t 


& *Ji L ^^ >y ~ t s* (X) 

^ Jj0 ^ “ ‘ ' i J:jJi ' jls 
* i H ^ F * ♦ v . v *v 1 ^ 

, *l VJ L, * ^ ^** ^ W ^ 

dj*î ^Uj "j^j-*** &j* r'j^. 

r v 


j Cw.^ J^dL#-* ->** 

„«, jU/i-S- c-L5Ui û'- jU ’J" «** -> 

jloUji 


JCK 


^ls"^*. lJt .(mr JL) Jl. m ^ljo j b/ 0»^ iUl i 

iU*. Ji-L..j*i j*f*) L>‘ .OjSJ ^ojjJ ci'jlo j :/Ji*-.*i 

IIju^jjj *J*i ^obsjjjj cu 


oULîll jLL ^-«jji ^-U ^ J 

,, .JlJL^ \*-g j 

<jUJb j bj-> j^/iW Jjj-o >Ud^ *i ûjjdj^j'-i o'j^ 

4iDj*î SjJ J£*~*j*i l^JÖ^ *** 

.Djji/ IJjjD tfj4j4* <j>jj <ub> ®jL L' .C*.AA 0J<U O^jV 

4j jLj^ ‘ jljAÎ (j»J*—^J^ ‘tAiL'jJ^ <>J-^^ ijji-** >lj'-^ Ai 'û 
Ju^j j D j4. U . w . t ><0 IjJj^# <U OSjL4_4« >IS'‘*J> DjAjlJL 

.0 j&j&£ bJ*Jj ICilS'ûjljjji 4 wl«lujIj 4-ll l ljIj ^-jiwaJJ 

«0. S. Lewis j—J ^)} ^j-^LLIj 

J l JjHJ^. ûiJ~^^ (J ji >*...,*>’ j—Ş ( jjl£'6j4j}j£+-Ji i( ) 

T be 1 ^ #J j*J .JJj4jSjjC***> IJCwjlj JL'aJ (jjl^^ 


(\)Psalm W: \ Psalm )«):û 
(Y)E cclesiastes ): 6 



jj>- 




JVjUL * tSA—» ; cr^ *=-*)« •(jljbj-îc; ^/)of Pain 

.C-S^ d f^L tf»J>\£ ^JOjtf j4«dJ j*£j\o J .CZjiiSj^d 

V 

^LjU (C*Usi olrti ^ll^*J^Î .JjjiAX li^jaj j<U-4J Jji J4jJJ 

5oU DjJjS' J sjd—.jU j4j .JjljJLft ^ji. jj <IJj -ajlS ^jjS" 

I V 

<Jj> (^Jj> Jj j<5 (|CUjL L?jl *-t gz* 

v v 

j&j*4 4lJj jL5Lj$jj4j ‘(j— 0 <j->jj—>jj -Aj» :Cwdo U$jj4£ 

^J-i J^NJ^ J ^ udJj-f ^ ‘SjJ^ji 

(Jjjj ^ DjDjj*4j <| J^oöj4j Ja 5"aj .lij_> ^iyajai—^4> jDjöJL-$oöj 

v V 

V ^ 

!^jj> ) 4-j j û jajL/ ^jL j^aJ j^ djA-wJjjjö^ j 

• Dj4jU ! Jj^^Lo ^4JLj^> ^JJD^ <J j4Jfe iö j4jLo 

ö J*4j-* ^ ^ < C5^ >4 tti (J—(-C^Jlj < Js^)-^jj bJ> ijjj Dj4j ^rlJ.5 

V 

I**-* 1 jf>-^ J J —Uj (^LjI jj j J>_j I j_^> Ju jtU 

“jj- 3 ? I j-> ‘ö^ j-j (Jjhj^j-i J—;*> ûe'ljl—^ ‘uç_î .jjjjAjdj-^oi 
Cw^^Aj) (>-.jsi \s*~ljt>jij-*^ jjL j.J JLc J L TA J ^jjJûL-LLuJ 

.(Paradise State 

Uj-iilT .ojdi" ijj^ <Jdj> jLj <£ja£ ojj—a a 5" (|j_^jjj 6j<c öl_>iL 

V ^ 

jl-ilj -jj^-jujji LjL* aj jLjdJj> (^CtfdjD (|jjLj> aj jjS' ij> <b j l. 

jj-;lj jLj^ iCCJAJ d\jJ>^Jj<CM J OiUuL jLpLS" ijS"9JJC*ajo 

(J^L (j£C4ft4j aj 4S" (4S"Djl/4C9J45 0J_^ JijlJ> JjJ (U4j L .OJûdj u"<G 

p((öJDjÛ.D 4-o^^5* ) £ Dj 4JL** D ^ 4j jo j> j (J 

J—J 1 4_jL Î4 jdJ|jLJ j l 5LÎ4^_J4-S oJLj4> 

^jJ ^6jl> ‘i£*j4j 


*Cj ^ *4*j4J|j5LxJ 



******* 


cSo 


. . I J X, i ‘J* 1 ^ tS ^ L ' “S 

J iUL*> >-2* ib 4 ' ** J , 

,,y/ ^ 

, .e*-,4 >&£* L“ J! 

Jj J 


S s .1 1 . A „ A ^ ***>*$ J ^J^b^-i ^JjdŞ 

\xJjLJjS j AjIj XjA% " 

. (t) v u.ikJ'^ ^L e .\^rj v i 

jjj^jL ^OjfiUjjji OJ—'j'* J - J J ^ 

LjbjJU AÎ jUU jljAJ ö ♦ ♦ cJaJLjJ Û^UAJ ^Jj* </-*£ ^ 

v 

jAj * ^jU Jj ( Ld jL-((Piltdown Man - jjli-% c r*JS>» eiJ U J •* 

.6ijfijjyJji jJ dkJ' »J^^ C 

jljj-Ji (jjjj û • ♦ J jlj jjj fijAj, jljJLij ^ jj-j lajL f 

Jj-jj;. 


jl—Jlj ,fijAJujj—M La^sjLjjj jl—^A-jjL’fiijj jl- ÎAj ^OjjCL- 

^ V V 

^ûf —M ,‘6j*u_jjji jljjl-U—Mj7*u —j ^yl—X jjAj (^AîLJ 

diU<u*L jlj*J ^jlSLsU AjfiijT Ja$L>. jjljjL J*jy> ULa. 
tiAJjjl—i jLjjJLIjjî ^jSLj—öjAjj (j<iiUjj4_-M Ijl-jIj a5* < a_ _J j— 1 (j 
ci 9 jl—JJ^ jAfi jAj^aj ^JIjLj j»4j IfijljL' Uj«J ^j-LLIjj*® cjjAMA- 

cs^J^Ihj^ <y»jL> ajl_jj jS'fijLr,j jjII jjL-oLûAj ju*La/1j jLAi'fijA 

V 

JfijAj jUL .ijijAj^fii jLfAi*4 &LjL 6j4__LoUi 4 j IfijJ^ ^ 


<L 


c^Ljfij ^ (/jj^ .^jLjAj ^Ajl>fij>® 



oj^ J ö J4jJj* Og€> 


-o 


. £)LACi 2 \xj\£ * *tr £ X JLmi (jJ»Xj4> ^ljjji Aj a£ i\jd£J»J JjjjJ>JJjiL 

■* V V 

.JJ>ö* 

L»U)) ^yLAJjU .: iOLg-^jljjS" ai"4^ }j*> 

îOjJö^ j4*-w tfj / \(?*|^b j^Jjtîl - Sdj0-*-u-»lj 

iU ij-^ j^jl ^i ^yljlSLJ^ j4j aj LL*4 j 

v V 

J .Cwli ^LjJ J Jjj O—olj j4j jtfOw J LjÎ>îj <^-5*4j4>0<4 

^jJIj j 4 jl—djT 4j jLt m*Q - -■ ^ (£jl ~ *L -uoLu^j 

j IJ^ ijiJ—^ jU lS**—(J ej^j (Jj^jL_o 4j Oj__^ jli'j 

J J*> ^ ^ *6j4jjL*L 4jLoIj4j j4j CL^Öi j iJjdS Öi jLj> (^JJjfijL 

4_L-wo4£ j 15* O L* J Ij öjjij—-u < L&ûjjAJb j <LöAj «JJ4S*Ljj |juljJ> ^LuuJj 
<J jL> ^£4—J4£ 45* 4 jIjL-*j wuL>u4j j4j j—j öj4j3^., *j jyl jjLj 

^J*4j ISL-<wj j4j jIj4j lud^ <I J - J^ -s J 1 j jS* 4 J • j4 t S%^ jLXj I«XjLjIS** dj4jij^*w9L 

J ÖJ^JJ^L^ ^ ‘^jLjLj öLj> ji jLjJ^i c^-^'j 

♦4L 

♦♦♦♦ 


V V ^ 

JLU^J^- ^LiO Cw-Jlj ^L5 ^j4j/U>j ÖjjaT Ldj-4;lj45* jLLIj 

.Öj4j45Lj>L 4-£>L> ^L^SLjjJ 45* <jjL" 4^>L j (jljjj4jj> J (^^ujCjS 

^wJj jjZJxJ Aj j j.Llî jLw^ L j 

-> v - 7 “ v • 

V w 

jAJ J. " - M . X j JwJjlj—xLu (j—Sjj-o ^Jj*> 4$" 46jL_jA ûJêw 

!öJjJull<Uy 


(j^j4j Ubsj j j!jdj j (^lji aj jl j*£ <J>*tjyj£ <wW/ b i * J . 

V V v 

V v 

^^J^ X ji (>A 95 AjljLu-J^j^ jaj ^jaî !<*-■ 


’J 


.r . ♦ t ^ Jaj ^j-V jA- <J?A 4 o^LjLj (N) 




. . .,^ i && ^^jy. UgC -- 

^ olT 4i ioSoU J U.j ^ ^ ja: 

J U<u a) aT <»jUj^ ^ jJjl>Jf .OfijLu,,^ Ijş ^ 

J ^U>a) .oLfU .jjjdjlUwLi c—Jj j4JUj^oJj Jd j 

> J-l~ ■*■ JUU!> 4 A^J* C—Jlj AjJj > (^O-aT j*Î 4?lj ûljljdUji. 

^U >bi jU ,>Jaa jULîlj >aJ 1>aJ .uaî .ajUaa (< u^ 

^JJ-Çjk <j*^ jUtSjjUijSU-U jlj^ r ^ ’ 9 J ^J^-U ‘jai'ji 

Uiot aT ^JjJa djUii' j<»j jjU j ^>4 'ö*ti lulj> 

cU>ljJt» J .UUjjj^ j*r aJ ajUjSUU Uwjjij-j jlj-p <jdjljL> 

• ö j 4j L>U> £)L^*J ^ ^yl^L -j lj 

jLS'j jljfLlj j jLT4034jwJIj Lîlj 4 J ^ 

i*4j^ jLd^ jLî ^-wsLU> jtjLiT 04 jL 4j1j)j j4j «U4j ^4j tjIJöiL 
4j 4-wJjjjjLw*Î 0 <OOj4jb ii4UJ<4JT,wij )j 4 J uSLljfiJw.v(O jj^ C* 

(-Sjjj ^ û *^ L5™^ ^L-^LIj 4 J uSv f mi 4j 4^ (jI/4j*iÎ4Jb jAj .öJ^ i^r-^Jj^^j 

cS û j^h ^ ^uIjjLj j*^4j û^) jSL«*jb öjö^jLuUIj j4j^4J 

jLJo ûJ—» fiO Lj^j fi»i" öj^LiL-u/ LjIIj j jL-^ 4 J 4 J j4j Jj^) 

iJ^Ç^ j j—; jL-ujlSLiL 4iLj—> 4 ^jL) l/_alî 

j)j4j JjLiLfiUfe <tj-^ jLjlS^fiOfi^ jfiUjfiJ öij4j öj4j)j5^4u>ûj 

** V 

V 

J jUjju ‘tyjj-* jUljlj a5Cj> «Lwj jsiJu jJjjt J c«Jlj ^Jaj 

JJLJUaJ j (jX-Cjli j»j4j jl—l<u J jA> JfyjJoi ^Jaj .<U_J jSiAJ 

UOj^ jU j-d CU CwUJL aT <coJ>U Ij£>Uj J jULiUUU 

Ajlj “—^ jAj ^b-s* j cs-^jj cç^sj i>L .>co jLjsjL jL> 

Ojl-Û*i iJ^jji .SjUi ULCouj J jjjêjL jafjJ iS < jsiu Jj‘*** , ‘H 

jUwAjb > t ^fiJljfii AiL*j> <cJ^jLTc ^ji <0 L «UJ Ijculj Jhs J^ 



4* *j! j JJJ ‘jjjjO j M*J*5 oaa >0 î/U ^Uj Uj 4, 

.j2 <J—'^ ‘ÛJJ-! OLlîlj ^ jSLiLî .6 ja^5Ju IjclmJIj 

^aJI-U Ajj* J ‘J^ui'l c^jlj . 6 ja^aSLJ ja^ ^ 

•°^ ê - 5 LSiJ^ ^J^ 95 


" 4 ^ J ' ‘OJÖj^-ACm.jJ> iiUo-Aj .i .1^ 4.„< ^l Jj aJ 









JjHj* ‘ - , J Uj /juL JS -j “J±~~iji i 

U> ,U,y ^fW, ^ ^ f" ; 

> ,U (JJ « . tJJiJ <>- Mu** ^ ••^*' J4! 

U.j £ -.> L-Uu- «•/♦ ^ JJj * ^ °'* J "‘ 

J Jjj. rfj^ 4 .J ois- j>~* M J*~» L '^ 

, A £LZJ* w6^ öj45j^i> 


.^lUjf^ JmajIj *i j JW*i J*- ,J oL-S^»jU f 4 '’ 

^ --c aj OijLj-) •Ijl.Ijj<m!ilî j^J“— i<U.U>v» .5 ji-^jji ** *f 

^ y ^ 


>J J*W/; 


(^öjljO cJc*f fjXj I-luLjS' *) Û^U »j4^2JjJj 4£. v 

4 iUjljiijL»j (j I -u J lIj S J^ i< -*-tiJj-i ^ (_^ Jê ' 5 ^) 

4j 4^—)<lj _j (j^S*öijjlî' j)Lj <(j5vl— j ij>I j j4^îO 4 J 4 A lj»wjJ L.^^4> 

V 

^ŞjSj J (»5”4jlj êjj> JjAAJ> Ii4îlj4jlj 6jj> j*^) (jLjLj «6j4jSi6jLö*^®J 4^J4 j 
cujL - taojlj j»aj - JlŞcm<£ j4ft ^jj>jj 4 tjj)jL> .cJjf,6ij>4Î jljL> 
<yij£-Ll&4j 4 j jlj-ulj6j ^jCt 4 I_Lj Jj>Li «CJj$L|jj4_jj Jjjf6jljU 4j 

V 

cpL^j^ ^jL j-j yab aj^5wj j Jj 

^£&^lj b <> 15^15^0li 

V 

^.jUj ^-Iji, .^ji.j^*) UUiU ^L-jijU J yijjij f *J |/.J 

^LTj ti j . J4i jx j_, ^,/u r4j ^ j j jjj 

4 -w^lj bjjj „ ^ujjw, ^ 

- J j^ oU ^|j 

v ■*• - ■ 




ûjç. jtyCjj, C#€> 


fjji^ J Cxks* tPjAj OijL^u- ^UjIjjUU jU^Aj aS'L 

eAvwy bj&SL+ jj 0^fiU ^LûjJ 

^öSjJ jr>L« JJJ“0-aljLAe ^ylS'd—J jAi— OljijU - jJêJJ—i>Aj 
JLjh^* cs-si^ ^“^Mj -CJ^- ‘CJjj uSLLfr 

^yliijlji ^ ‘-^**U^■’■*■ -y^-' J 0 * '»i” < *«—ylçX-LJjlfc Usj j CO nJj> ^ljAiLj 

Ş (J oU 4îjS>*- £. J*3 <Ul ‘OliL ^ASliO ^jUlj ^JÎ 

V 

^^S'^Jfi^ “” l£ Jjj — Cw öj4j ^LsL 4 tfijlj 

V 

• # J 4 Uj- Sj . e/^J J 

jLj j <j û 6j«01 j< b j tSLL jj ^SLXoSLîdj 

^LAî'j cr^J^ ^ •J* î lt^'j^ r^jji^SLUj^ jj ^JLJ* j 

•^LwjIj j j^C ,j ^LLj <0 j 

V 

l^uJlS"<uJy j oj-^ jj->Jj (^^ujjj aj Jj.jLutS' aJ $jfiJ £r° 

L^^^LjfiU ^ j*j> {f* # fhH fl/i ^jjJ^-aJjJufiU. jjiS"i L 

V V 

4*dJ^jL^ j*^L *j*JJH ^j^L luJfi^fij jjj ^jlSLXfii^iXj ^j> 

(J^i^ ^ J L r-^b LS>dJ J* - *^ ^ ^J^dJ^ 

•öjjjfiU jLwl jXj 


I^jö jita j»ûijfiOfid j»ijSLx] jLljl^ jJLjjjlfc uSLxufiO LS" 

C$ljjU s^ j j»ûifiL £)L4gijL f 4f c$j^ fj^^J ^S"$jS* ç2**4b iç*£ aJ 

V 

JL> jS'sjLj <( *Ljjb bjLo aJ jAA j*fijHJ j»Vaj <{ *J ^^ jj>m 

.j»ASbjA jOsj j> (Jj> (j'b'lj <J ji/owjljji' 

^ (ij-^J^ jj-> Jij LL-jsJ Ai' <|*jj-J Ajli* jAj 17 .AJSJAÎ (JJjL jlj^ 

^J'Hj^. IIjXl jLcjj^ < j»jLL jLûAfc «u «jjfii’iJ jLjL‘jj>jjjL /L 

fU*4 Ai" , u t«jli' jaS Lj U#jjaa D'jljUr lj *) t/>^ fi 8 ^’> 



J ,J*Jj^ ■ ° 1 IJJ . 


J Û 1 —'IjS J 


j *v>J J •*** _ “ jjtj UJ^ *»■»-£? J 

^j-j.jd^. ^ J J " . . -j J<u .. c o__ L) .ut> 

J o-uU jjh* ö-u^ -» iLi ^ ^ ■ ... 

J ° ■ • J ,((dj4£ ti-O ^J^ Jjij<»Jb 





4j 




G4^4j) J 9 y> dj jj 9 y 0 £> $ J!j4c. ^ _ 

OI 4 JJ 4 Jjö 9 4j5J 09 > 9 0 ljlS4|^ _ 

0 ljlS4tj 4 ! Jo4J4A ^ o a34^0j4j ^U4b ^JjSjJ4^4j ^jlSûj4j$j - 
UUjsî 4J J j>* ^-1^4, s 5 Ijî^u . 


f t/» 


0 Uuî ^ 4 ^ 

J ^ su ^ ^ 4 ., j4, ?0JU :poss ; 

ûiU “* 4 - 9 '* ^<1 s J^ : f „ 1 ^ 

: P 4^x, 


■^4 . . ., _ ' J ^° U ^ 4a 4»*0Wlj*‘UU-ll 

'•■• ^guuiDjuj ' 

•:'•- , , , 



« « 
Ni'5 


(.Sl iJLai uii p p ^=ûiSi- ^J) 

[UljC-Sll] ( « jja^DÎ /,Ş >4=4 P 

5 Î JÎ , iûJ-i3 Olijui dLiiî- tSjjî, p, ,jJ3î HŞ> s il> U &sf Ui'i 

[jUaij'jI']( a oJJj L Jjj*a 


(j<tii<u) <i§>û 4j 0 £>- 3 Jlj4i. A*al> >J4J 


4j OöjLa^mj Q—uJlj LOmJu Lj ^jl5 ^a3 

^öjL J jjj^ ^bjji i^lji L ^1045 .jjjajl^i^ <Jjy> 

V 


V V 

j j-dj j^» sCwJo IjJ* ^li'L^ljjöj ^^j (^Jl ^ji^ *L>I) 


J UJjjJ I^öj1 ^ Q4j 4 Jj-j u5 *^j 4.L u>D^ jA^4j Ojj* 

j ^jl^4 jI—£ bLuji ^5^ Oja^jo ^lj-^ ju L&^LoLi 



• LTUo|J lJ4j 4 J u&woIJlJ4j 4j (SAj ûL * ^ L îj Ji 4 j <aj|jOj ^öjdj ^jöiLolj 

v 

J I«UjL«jj4J cj45jU" j Ij—> j-J ^i 6 Jbjd£<£*ij—> j!j> 4j 4jlj|j 4^J j> 


dS" <<b<0L"_i.ti jAj (^gbjbjbj ji J jA>jOi J \j-> j^ bjAjjj^JL) j dj şA&Jj yj 


'Û^djl/®L J j&J<Uj> j 4J^jlSUUdj iJ>jLb t( JiA Jj> J |J>. 
j J^SLx—o j_j j|j_ji <0 j ö j_j<u j-j jûjU> U*öj Ji 

.((OI^öJIj jbjL^ J < -»-* y ^ö-^liJ^' 4 ‘i «jlj* 10 ^ j-i J^L^JjS 
J j-Ja; j ^jj J ji j|I jjj ^JJ6jj4j 4j 0&jIj4_**i ^\jA£- fO jlUL 



:C ^«Ji<t 

^ iiji j&j* 4 

>jj ^jij'_ ^ .**» u*w ^ jLj e* 5 -^ -1 ••j*^'--* 

, 4 | W ,*, ^ ,*-Ji U.JJ^ .ii*e •*-»* ‘^ JJ J<a :<J -« 


♦ ♦* 


IjtfU j» < 

*J .^IJ-^IjlJ*! *J J^.u*î *i U"*î • ^-J-* J L| j ,X4j ^ 

Jj J jlj-JLd-U.j J jlj-SUIjlî J jl/i!*—i “IJU j ^h-s 

.((Aj^ o j|Lj| 


J ê J 


'J J, > 


^J/jb jji j-J ejUoU uTfij «£JJ» JÖ'j cP'j^ fU - 5 ‘L-^jjAA 
jjJ jÎMlflî ^JJ -J^j t*>jj J O^) ^ ÎC ^ ê ^ 

^u'öjii^> jj-»^ ew ^ 

J [« yj.1] j3J ijiil jrjj jj jA£>L liU ):sj4jji/L> 

^/bj^ ^jj *J j :/^jIj^“ j ^j&j W» î^*J •[- ifl 

•(( j V. ji J^JJJ^ 

j ii" ,oli.x^ ijl.yj.' t ^.1-5 jj-ujdl ^-.jj— .ols"jli 

v 

^sZsXmJjS 4j ♦ jJ ^jl5ijlJ^*sLo ^jlil-^ 

UiiiJ ILJ^ lilill Uiiii USp UlSfJl UiiL ^) cJj^ojar 

aj 4jjij—^ jLoAi'AijjJ IjijijjJ)) ;(..LIi- jj j4ji u% 

V V ♦ 

L>t-Lu <u5 *^jûjLjl*ljS^ ^j öjj ^J jL^5^öj^u-wljJjj> jLxL <u^jj^u- 4<!jJ 

jLoa5*uJo 4j CL—<4>j5 Aj öjj_i jj 5^ < ^ .,.Yt dj jLoa5öjL^ ' ■’*’*'-/ 

v 

j «jj-(— û j .liAjl—tl;ji *J .(([jL-^b _ *-Laj] 

l x . w .Jj J jLjLLLj<L j jjsijûiuJA-jlj j ^.LajL 

J «JJXJ!jAj!j /UI^AjA^^ JjLoJ< j jj^Jjfc ((fijtffiJLCj 4J 

jj-j»a> j/aJ IXjij aS' <«jlj)) Ajluu<tf .IjJUL^>4j aJ CCjj^ 



£ 


•cw-^jU j J»jjj 6 J b J 6j *0 

^ v 

A\j \£y £&? o~*^ 4j-S <^0 l 4 (j*j)l) *) ‘jj^ Jy* HM 

ûf dl <L>o U 3 & ^ 4 )î di^JîV'a 4 ^ f 5 

/ ♦ >■ S ^ ^ j5 

jlT<U* * J<>J <U oLiej lijû <d <0_Xj<*j<*5'eilj jlO <iY [*••(_<*—>» 

W ** 7 44 ** v 

j\£ (jJ<0) £jj ulS' . (N) olS'e.O jLjlieJ IjûUiy» C /LS' aJ jj* c/ÖJJ^ 

,«jLÎ4*tfl* ^jj)) jUj^O îaj<COeijj<0 (jj<UX^J<U S* >• c£> 4 *' 

^ jj.oXOoöi L<U_«i 4> <J bj4> ^LS' J (((^jej^LJ*) jlS'eXOj ^JJ)) 
jjJ t yl5'<ul_G<tf jj>»<U j jL5'<o-j j jj ,j2<uaj <ol>eJsij jtetSj* 

^jjjJuOj <0 lj—tfjû t yL_S' J ejlS'eJ—Ltj <L>jj ^Aj Oj^r-o < j<»5'eijL-S' 
jJ J^u<b <ej<uOeiU> jLo<u—<L> <J Ijuujû C /L5' J JjuLS'lS ^jj 

JLijU l? jLS' ‘®jLsUAj <ej<0>0x) <0 J <u<u c ^L)L-»jjj<b <0 bajis' 

V V 

jjje <U LgJ<*J I j9 joXj j JJ^<U eS*ej jlS'eJJj j ^jj 

•ej<UOejL> jlçX) 


.jjj ejujj* cS^j^ tJ e jL. ‘L <U4 j 

Ja j«04>) 4j<JL^50 Ojj> (J^ijöj^ tSfJ 45 tSi*^ 

j*1jeij<u jjj-j (jjLJjji jî-mJ-i J 4 * cr^JJ ^ -> ^JJ- 5 

^"Lf jj |juO“ j tjjS L«> IjuL jj5 <J jL> jjxj<c>. (îLijJI) je^Sjliej ^<Oj (N) 
<0 JlJ<LoL5 , U u->jj liAS'ejU JJ*J** ^ ^ <ejjjL_*jLSU ji-îej-^ J ö^J^ 
cr>Jj ^ej^JjjjLji. (^LîL (jij^LçjU') j^jSL-Uej «ulj -ejUXjeeL* <U-^> 
ij>L jJj<L> ^jLS gi C-XjJU<(/ee <UU-<L> (Jejejee j-i Lr 'i^>j5' J Uj<uLi U 

’ '■'■■■' " ' * "‘ .(cx jiy 

. - .,... - ■- • ■ * -' ' 1 (j*fj*j) 






V 

*i£jO 

♦ 

Ijujo*Jj^-»î^j-*]^-U îif^^'j J$ cU^LisIjj,.. ~ 

^^Jaj] ((..ojaJ^h JLjL CiJJO^ u'j^ J 

<uL5y >; [aJ,] o. ujii Iji3 fl=4/ 4^3 lyj - 

SjAJLiJJJIjO ((J , 4j»jU jlIja) .6jjj/jwjjJ a-jjO ûU*a 

«..6j dj _ w >tî jlJjsi ‘Swijij jJ ijLjjji jJ ^/LjU £)L;it «^jb 

.[jLL 4 j] 

4^X-J I^—> 4j JJj^M>)) ^ (JlL £yA aJjL ^yA I Lj2i>- -LûJj ~ 

•EuLlî jj3 aJ aJ jLoljpwdotj 

V 

<_^l> ^J jXj ^j> Ij> jAA)) î[^jj] w GUj ‘Lwlj ” 

•[(jLL i£j£**£4J] ((jjj-XjLiA^jJj j öjlil^jOAj ^Jöj 

^Ijöj^Îj-j j (<u_**4> Ldj) Ojj-û jjj^ ^yLjjS <oli"jU 

Sd jAp mw Lp^Aj^^ 

S[jj_CjJI] w ouŞL jljJ <j A_i]J A_u]jJ jU îCOoij jj jljAj - 
aJ (aSLJ) jIuJIjcö *£) bjLaJ j jljjjL <j^aj(£L> aî IIji jjjaJ» 

.((êjjUJljjMli L'j^u jjj ^AjLj" jj (JijlC 

i-L jJ ij jbjJî j AjIS jj Uj îCwjei jljAj L'aj - 

jA-Aj ^ LJjAjAijLT J jijiXjj £**)> n ..JjJ&î p\ 

OA^jJ jLJljAÎ .CJji ^L'aJL Aj vi'Ajijdl £jk J oljji lojij 

•[jLb ^j^a:] «...4jc c <J oj ^aj LLJaI' j 



<jj> 


& ^ ^ - 
iö ..£-?j' ^ j-^ f^-^J ÖîLj i^-Lj j^ p4r?J 

L> < 6Jjij^-*'JJ i J^ ‘d (^L)»jt»Xjj JJAAJ> Ij> UsjjAJS)) ‘[jjJ!] 

<Oljj*i j^j—S JJ^ J^OaJ 4. m .> j 4A lOljjSi ^5wi j<U«<0 iljLiAJb 

.[ jL-ill ^ j r. >,m- » Aj] ((..oljjii ^IS jl j> jA-wJ 

( 4 ""^ S 6j) l - 3 jj—■ 0 öj^ jlj—> lj-Osj<*J <J 

** 

v jiiii JLj-ls tiXsii- (^jÎÎ :ej 4 jlT»iL> (JljiZtl) 4jdji ^SLl-ilj j (Lj— J) 

V 

.EjU^V'] 

(Jj^ j<L—y<J <cr ->jJ <J <j 4 jS* öj^^djdj-' tijlj-J lij->- ^ ‘eJja>j<*Jb 

^Jj! Îij (Jj J^l QJ Lp £j_J^ cj^ : 4j<LOi J _S' jLS^jAJjAj 

qjj ‘^jj ö^oi {J OjU-^)) *[*ljU)ll] A. %jj jJjJÎ 

j |*L_C aJ (<0j_> J <U_4> |j!jLî ^) SjAj Cu-iSiAj j IJ> ^oLoj<U9 4 J 4^JCaIi4j 
.[ jUU ^4j] ((DJIj-tUA^*UJu jLwöAS^ L^J^J jIIwwwwJI j 

v v v 

OLL*<J j jiJJ-® cs-SJb' 0 cs-^^^#j ^ #J^j-^ ^UjaS 

V V 

V 

L: Jy oL^, ([oj-SJll].- ..'jjiîL 04? VJ& u# 4 îji- ji 

(^ljl^jlj jAj <jöJj j j4^j LîLotfO <IJj j6j ÖiJ^. 

^ v 

•[jLjL ((ajLjwg.oaj 

jy-î jlj w öiij (IJJI Jlj » cJlî- Ji" Jy'jl jl Ojjij jiîî) 
sJ<lj Ub)) [û_Cl»J']( î- Cjj xL (_Ja_I^ jOfjy ,y CuLsZlj JiS 

i ^ «..<•“ ^ >i - ' ■ ' -y *- ' \ V ■#• •. -M . v. J v . # . 

öj-> (jsiLj jl^—*«b J<L —) l—jb i\ V !ÎSJ!/■ : -.,JJ^ jj—> (jsiU jX—tiJ 



öy? 


•" ûjl J ûUjS - !1» ûû“ U Û^O^" •' A 

.[•,UU «r • öjk û“ u ^ *• 

OlöJJ*!? jfe 3 jljlS^Ij 

V 

V 

Ijjj.i *, - 0 \jJ jL> M jUj*il^y “J ûlS"*jyj-j* Ulj *^J*S *J 

V 

OljLT^lj ^aj ^jj-r 0 ^. j^" f ^ S»J^ öLl^j ^ 

. 6 jAjji^>> jj^ ^JUjjS aJ jUU^J aj AîAjb r ^ jb^ ii jUo> J j4 a 

V V 

<SjS*j Aj j*U« aS* iji-^eij^ AJjuU jLejAjljSU UçJAAjS »j1-«UJoj*u 

:jAj<uUjlS jji j*4j 

jU ^ISa-Ûj Jti jlioj (^UIj (j-^aSXo (^AjISIj J^ (jAUjjL 

aT .,6 >jLîb c — Jlj L ?S~* AJ jL-id jjjsi <>UjjS . jirLfcOAj ^LUUî 

. l5 JA/45'LL> (_£AC-jAjIj I.UJJ UAtA.ij Jj^>Aft aJ £jLL 

V 

^ÇLSaJAjL (JdjAÎSj-SLjjj aJ jL-JAöjL (aS'aLjj ^JijSbLlS Jj) LijjAft 

V 

\J 6 jLjjêi aT iiJJJj5jftJ oljj-ij (_j-( jjjr^jj* ( J JL'a>Jaj) jJj^Aj (jjL-* 


• j®iy> <y 

oa;Lja; .o jIj-Lj «ol^lj-*-—5» aj Ij_j sj asIIj ^ç—Jlj aJ <cCaj ^aj 
, 6jAA-jjjiêS |jjLJ^l_ r *** s -J aJ yLj < jjJjAAjL jj jLjli'ojAîlLLJ 

.ajaöi Ljjjo (jiL jjs jLa) (_^oja) jj c**ijljj^ ^ 6 J 

aJ (jû jAj Ai" «0jji/’ ojAj jLijûi jl jIS'asIJ aJ <-^ÇCAj !j*0jji (_^AJuljL 
(jLjl j Aj CwjS'L j jûjLL ojjjL UjjO (jAjL^jSAj (^OjLjOi LjJUv 
(_jU>oSj<U*i jAjb (jjLLIj jA—aJ jSUaj . jtJ-J C**j0jJAj 0jA-jÇlS'A—Jj J°^j 
j (jaSLçj «ojjjIj^LcL jL>jj ^AjLjjjUlj jaJ (jjLCjj jjjaJ au-U» 
' .OjAJaSL ^aJIj jJ 





ûi- ofc> 


, jU<y ur'^'^Z i 7 *Ûa aJ <j«L AjAj* if >4 j OlT^slj i j4jj^jaJ 

U jÎJj J '* i jL^ 

V 

«j4^Ci <-*Xr-« ^yloJAJjA-^ ^LTAi-lJii aj 4 jU>L‘ jL' i u r J(JjjS AS»i - 
A; Jjv- 4 ^ .j^eijei i —j j(-4 #J *J .jAi'l_J jl_^jLi ^Aj 

Lj LS^JJ^Z L'ij) Ojbjj-S <d ^XxJaSL-LjS 

‘ 6 JJiJ^> ‘(<_ 5 X~jS' ^lijî U'ûj) OJjijj-Aj 
(4 jAj 4 jjJ-J ljJ (^ûjAJ j Cj/ eJ cJjj_o aJ >Jj jj^_j <y’Ujj3 - 

J J J jA_JAj AJijjijU ti^AJjji 4>.êj ^llj> ^jj c? Jij5'b jAjAj 

.SjAjlS'iJ (jU Jj <^'1JijdJjj J <iS Ulj ^AjL JjfiUJ A^jIj 

L&jtSc** jJa> aj IojaT 9 jX«Ua_ a^oIjU jJ <Jjjj» ^aJajjjS' - 
JLU«— ûjLUjS' J-wljjjjiji. <-— jljj^Lo (jJJbfc) cJjAjijcr 

(jLcJ) <Jjj_i 4 jöjAj (j)Iji aJ «(cU jf « < ...r? ^jUUjjli <— 

.ûjjjJJAjJa-jL rij ^’ijS'bjAjAj Aj aX <> ^jl>xîî> CCjsj 
jjlr^ jXrt^ <y ! MjJ ^"l-gJiAj ^jjlS Aj4jI j j_j 

<j^C_j4j|j jLjjj ijAJi (_£4 jj jj j*^Aj «êjjj jLsjLj 

• jL>^, LLjÛj4j‘jj jjU (jJA-jtj j j>JU j«Cj 


'lLfj( 545 Îj ^LoJ 4J ^Jj 4 aiûj 4 j ^L<Uj ^^ûj 4 j >3 Jj 


Jj4j> 


jl>lç .olS'.jljSJLî jLj _, jLj C_j|j J cJj^jç jl?jjj 

^ v v 

û.îj4j l-u^ûijjp (jöi<Uj (^JUjIjöjL* aJ 

•crL-'ûj-o J çjjjj cA-jjaJ aX ‘CUÎLûjJaa jLi&o^ 

^*’**^’ J 4jj4^ Lj *^i4j"6jLA (yLj lj> <J>jAj ^iUîU ij\ jöj<U, 

V 

!6j4jDjjj4jjjX4 CCj 





j >^*?J U ‘^/ ^ *> 

^4*1*5 gi .Ijjjjw* Lji^. ^ <>- 

tûLju**JI i)l—> - uîjLr^i'L ^*W*4» LjL^ UAA JU dj 

jLS'^uJjjij^ 4^>Jlj aj OojL^— UUUr-j* Jj»jUjje. ^ (^sjJ)) 

.(jl>44,^.) ojbjjj *^a 5 ^Ijh - jIjaî c^-fe^b ^ ^ *#->* 

J j 6 jj<u>_C jlj-J. ^ .c~j4A ^j^ »j*-iadU^ 

^jjjAA aS' <ojji/i-jjj^ J*~^^** jAÎ j jj_*V*djUxa Dj4Jjj,aJ 
Jjj. c~jIj jUjojU J^f45 <4~J c/^jljL^ Qf**ŞM -LLjLj^J 
AJ|j : jjJjAJOjL-ÇA «>4 jj 4^ >“l«04j» ^l^j 4J ^*!jj> r 45 jLjir 

^jljjJjb J o jjjSL-^jjo jJ crîljJ >**J*- ‘j^ J 

y 

«jjJ jl-.#j4j» ^Lfjj aj lj-> cCulj jLjojb j^L >JL .^UÇ J Jb)> 
J-i jîlji ‘ jjjd jLCA ^jITLj ^OijL c$0j45 (jLlj 4 j >Aj> 4Î i jjlCfuiAj 

4 jaî >Ji J jojoxc. j jijîoL- >CJ ‘ jLTIjîir jH jLcL .jLS'<u> J j' 

6 j 4 jJ tfj-4jJ4* >JL^L .ojIuCj ^êj*U jOjAîl/ L. <SiJJj jdj^> 

# j ÖJ _; JjjJdjb 4 J >LSLxJ.u l-x_îLjL aJ j 8j<Cojji>l—;> j-> ur 'Li'ojj> 
jL> ^^ç-Cju j oj.cuLL^ <>J j/jL^ ojjijljJ^ ^lj .ojj^Lji 
<6 jjj> boiiL jUJ JCjaLl- La> >Ub aj ^aîIjaJ jj*a* .oLjUJ 

jLî >Uojj> (J0J4Î Lf »j* <U1J<U<CLO SjjJ (^4-ÇC4><UAA j j/j»ji f*J ^ 

. jjjLuL jljL-Çj (^oil j 4j 4jL>jL j*4î 

,(jjGA—Oj4J jL >4jj4_^ >LC^jJ4j) 4jjj^>jjjjU jji j»4) j»LT' gş* 

j*4Î ^jJ UC&iAj OjjL jjj»4A aJ j 4j4A >JjJ jj4j rfl> oU*j»jW 

j C— m*£J Aj <0 jL-U^j^Aj jp^ iöjJuUICöj<d*Lfc 



öj>- 


jjs r J ^Şi^LS £-_* « 6j Ijl ^jjj Ij-J- ^UIa j Lîljî 

.((jdj^* 5 tyj^i j aÖL* aj .jly ^ 4Jjj^jj 

jLSbiöi J-i ^’^jLu j ojUjji jjj ^jJI jj ,jLij» scJsi 

w 

<j-dJ .ÖJJ-LjI^SL <jj4j j>4jj4-« J±jj> JJA<Ub bj> dS .AjöjAÎ 

ûW^ 4^4Jj jjJjAJb j4 —aiaJ AjAA ^ö j4Î ^Lljj I> ^ja!"AÎ .9j4ÎJL<Oö j <U 
'JJ 5 jA-^aJ öjSjAS'^S'aj ^jjft j (ji-Jlj ^4^4, u U5c;15'jAA .CCO 

jU (j^djL^ oIS'ö-C-mjjIj «ulj jA«/ 4J |jAÎ .ol$JUöi4j jJûA**Sj4j ^jjSÇji 

^5 (j— —4 j L . aAj Jj ii f $j4j„X Ii^> 

• V 


J J C^«jIj (jljlj (^Jjö Jj *5 Jj£ a5Cj j»4j ^yA-cAj 

L l** m J a5^ jj> d$ J Lwj CU.m,j j aJ ^Lj jj t jIjaJ 4^*4jj4jb 

V 

'&?J ^ öi Aj4^sLj<U >4j (jijC ‘jivsi <yLjjS 4 J jljUl^ij (J^ aJ 

JMJj — Ijuîlîjji ^j4CL** 4 J)) (_£4j|j aj 4 ^j-J|j^-Cj jLdJjb 4 j OûjL^Uj 

m V V 

U"[öJc>t-Jl](v jU (j> Iajj..)” jH*ijöjjAj <j 4 jj ^öjLjii «jlyî)l 

IÖJjjU 

V 

j4_m> (jjjJLJL»j (j4jL> j»4l'4j (^îl»XÎAfcj4_M< JjLJLmbS jö 4»a4j Cujl'si)) 

( Jjj- a *J4_*145'4*)j»JöJJlij ‘LL> 4j .öjjjI-OAj jjJ 4) Al' iO-XjöjUL (jjöj 

J OLT (^JjJL j4> JJ>L> <4«û4j (^JUjjj (^‘Uj 9 ? ^ ^JJ* • 9 J_>iU‘H 

j »j4jJj_jy (jjl—T 4jjj—> .»jji^‘L jL-5'öjl>4 i L. 4&l_JjS 

H - 9 jlji^J> Cwj jji J^jj^Sj^ j**-H r°‘ <yJ>*Wj A *< 

•CwŞib 4r ê j 6j 45'jli'4 i 4UJIÎJJÎ *>•* C^'j^, u5cci ^Jb I^.J^JÎ 

.((öjji öjojy ^ ^i> ^ 



tol** ** ***** 


, , „ . _ J <J** Ut JJ« 

-T^ . .«j A , ^ 'L\i \ii^. Lfiiu =i 

jO^jIj" Ja&aL^ 0»J^ “ A r 

j ^lj.jiiL/ «> M**~--* ^ ° J ^ ^**** 

ul^i r^> «»* L -y f J JJ -- f / c '-* M 

.ol^l-bAj y tj&blj^fci^ 

„ - v.v Jjj £iJ. JêlU <caL jêjLî CUöU «4jaJaji 

jjJ rtiljAi 4&j^ -Û*L 6^-V.^ 1 - 0**Jt< ' S ‘* ~ ^*** ^ 

^,j ^ .,jji-.jj» -u> *j-» r*< f* 5 ■■jj'-’O ^jj^ 

^LîL IjuilJOî-Uij J jols J «4ij* *‘VV ^ *JJi Csi (Jijjê 

^jA* .oojj^u jjjo- J »j oy^ o l-o> JV ^ JO 15 ^ Ö J JO^ 

ijj-j ^aJuJ' J^u (J-jlî) jL-i (jy c/îjL^fc 54 * i< Wji^ 6i ^A^Lr* 

.((Jjl^J C^i ^ Ûjl 

V 

V L&JJ-* *i oW öjljj-i^ û-dJJ^ iJ*i 6 J*-~' J*i o-^^—-J»j4j 4 &*j» 

V 

,6j40iJOöJ ^êjl^/Ljv J OA-jLJ Aj jAA ^-Jjj* JjJ-> «OJj mU . „ > 

V ^ V . 

j»4j jL-O ^^JL> ^i—**/4> -Lj*L> JdJb 

V 

^ öjj—>^ j Jj4^/öjJj ^abjwflij^*^ <AjLuXJ4^j4jjIî 

V V 

•((Aj4mu% 5^fljfli *^ffl^ 4 } I JJJ**} 4j< cLq *iî 

■ ^jl^S** 4 ■ I|.< I jl_l ^gj . U A— 6 jAj )) <j A ,-.-m’ ( J _j.» jUsAj 4*£iL< 

Ji -lV1 ^' r “ (j^lj) jjj-rJ <j^lLjjî ji I 4j|j 4 J 6JU.O JU?u> j»lfL 

ULij^ aJ £-U4A 6j4JöjL 1*4^4, j»4j ^ 0J 4J .öjjj/ ^4U-ljU .(jLU 

V 

• jji^öJL^iwO ( _ f jlj , «jLiJiJ' 3 



-o 







..CojOûJ^J j4A 

v 

Ji jA—ejAj (yijxJj-yê #jduj_; j*4j aS" .Ajl^SL-iU 

t O\J»* U 6jAj6jL J Cwjlj ^IS' jAj Lr.jLSjj* 

^ljoJ^J c^'j ^ J jjJH 4 ^^^ (jLJIS'aS'Jaj .êjjijlwAjAA 

I.X-0AJ9S (j, *jAj aJ (J"öj) $j£ Is#jI^A wJ j A_*ujj j»aJ (jA. m.iÎ Iji (_£i J^ 


jaî 6-i tS 4 * (y^Lsjb* j~~k *& tA i** *J 'S±JyJ i 

J'jUjS blj-> j^UXfcOAu j^ J ^ .SjljS'uUol jL (^Jj'Aw/êjAj UölfcOU 

AjLjIj J^ CwujljjS" j—jJIjj ‘cPj^ (j*jlj#J-Jj (^AJLwSAj .u-j 

V 

1 &(£ (ûL^J Ij-> ^ jJöJ^ a5" (JbjAj )) îvûlJö^ j Ow 

V 

.((O. U IfcjlS'A j I jJjj-o J jljSjSJli j ^JJ^Llfc ^ jJj*A*u#jAj ^jjljL-o 


(jljJffiAj ^LS'au-ûLjjS AjAjL (JSjAjI jSLJ j4j Ajosjlo (^aJIjAj A>.jAjs 

jlS'aj.jA^jb êjb'Ajlj AwJ jLw'jf j~> -j^ jlS'd. wT .- j lj ‘U t U-lj liJ^*J 

j;Lfeu Jtj^ («Ij» C.y jj*H o^-> ^ -^ > 

tjLS’Aslj J^S .jjX; »j4JLS4_JI j~* ij-Olj-SÛ! »-: ^—'»» ‘'-*Jj-» 

L^aî oLS jL ...ilj *Soj-» .OOA* »j*5 j-i ök> tSj'-'k 

«jt_S«lj lj*i.».jj-Jlj o—jJj *< ^>A|j*—« >L_fe».< jljs—i 

,<uJ jLSbjjjîLrf 0^ jlS'A^sSjaw, 

S j4jUfei*< ^»jL *J (»j^yj-j- u J oU"j“ j* *il ^ 44 ^ t_ 

tfy*)*^ .j«i»*» * t/ijlji «* ••■^ ^ JJi 

*J jljU> J^j s>l-4 CH* >^ Ui ^ X ^ ^^ J 

*U* ^jtU—jj.ol3 .0>j J Ojj^ 6J*-*-^- ** lc ^ 3îî “ °^ lj 

ş .» jgxûJ** j CwJlj J jb'^W-L* 





>rO 

& 


j ^aLU f J * û-“ J ^ ,J « *'***& ** *i#> 

*J i^b ^ "J^"* ^ JJJ ‘ 6 ' eJLi -’*- J jit 

. tJ yU .»> LS ' ■' s * ^»> U4> J ^' jjL,L * ^ ^ 

Jj Jj** UJ‘HJ 4Î ( ^- U -> <> : ~ ;l j , i>‘jH- j>.« 

...:lj ^U-ijj j^ ‘^jXr^ J c^*&\ *J 

jJ'jA* .jjjAJUh jL^jjj*jL J< tf4£-2j4&7 {AS .jUL .J^4j Uw IjJjJ 

ja/aj ,c^o L^LbL jj a c^L-^ j^ ^ajLSjSç; j»Aj 

.AjAA jj ^jSsII^IjL JjSLjL JaA 


..C^uuJ94Lj3J>- ^.UO^ 

aj jS -ljj u j jj j *^* j*^j ^_ 5 LjI s" 

jL-i-ijS" j jj<c& {jj^ij<H jlj^ j 6 j‘***i)j-iL) j-i jLS'Lljjju aJ ji^SLIi 

V V * ^ 

V v 

Cpl-i *i r*J ‘Lj 4 ^ jj^ (j-^J^ *j j*dj (jêj^ Aj) j»*^4j <( ^J (jiLjS 

.j»8^Uj ^J <cLa/ j*dj J>*Jj\j£ j2Jj v ^lj 

j^^ * A cr- 9 ^' - jL^jjAj ^jjS j^iS 

ojjj'LaJ jA-jj: . 0 ) ojj>joi li^ W JLJ j.AS'aj jS iJj a-JAfr JuaU 

jLi-^-^u j JL_» ^ CjÇ— jl_. ^—;lj ^JcSL^ jl» 
j cfeilj^- jSJ*.. jjj^-U. »^13»ûjjI1» 

*J Jjj-» I.c^ f *J .*.** ls*S'*__ Jt j ^ji»»J»ş 

•Cj/.i 0 -.aj »U J c_;lj >Lj/ 

>^---13 X J./.J ..J.uLi* ^ 


‘j^-ojl^jX ojL'JUJl jla" (') 



J.J^Jj. 


*j*^ iMi J t| Sf . .. f . 

jA- * v. ^ r v 

1 i^*OJj .oIS'jIa .J o jy^Lj^ 

^js- m) jjj-^,» btj j >u-j| f4 6L ^,^; 

J ^ “*** *^i J *&V tf J« cif M 

‘ jIj ^ jUUj45 ^ -**U j*> *~t fh, ,j4L 

•Jjja j ULxiibl *j .jljS^j. j 

!t) ^~iji f^JjS^iSLii ^UijL . 4 j |*J|*» f |_, 



ŞolfrO*; Öyr J 4 J Aj *JJi 


9 ^ljSdiLojljU ^yjjd^JÛjLj 
Ia3Ujj5 4J 0 ^5^ 


jj^ ^jJ* J tiui'<u *S «<uj laj ^Ljf 

j^J l> .oLTo ok^jj t^-lî IjSo-^ j_^4a j^ ^ 
ûj^u ^ljJ. ors&^j** *CH v^^i 

Cb*" 4 J 4j c$—4 j4jIj4) iCÇjJjTI j5LdL5 U<*j 4 >«j J_j ^ Cr- » j. 

^T^jailj ^4*4, J OOlj/ 04J_U jUajb J Jj^jjii jL4A > 

J-> Lfj'dj" (j*L—j 4 _Ji 4 -JJI J~a>) j 4 *_j> 4 AXj ,êj 4 jj<oJ .COijf jj oli>^JJ 
••Jj^-ljlt 6^4Îlj J ^jJ. .0045 IjU- ^jIj4j ^U'^-AjL J ULo^ 
J 8j4jl5'4i : Uo (^b lS*^ (f 4 ^<Si tf 4 ^ *<) 40«Jjij djij^ 

Xtt'S-’^U jlijljOoOcJu (Js j4J|j5L) 

^ ' ,J ‘ U - b .l Jj>i4 ^ J 

u ejj « .6^ Jîtfe^ ^ tJ L <] ^lj 

fJ ^ J tji-J - i 4JU\ 4~.ji ^ . tJ » tj SU JJJ û i titJli 

V 

^^ 4^43 1^4**; J 

V v 

rf ‘ ,J '°-* J< * :U ^ | J J- tJ yu tj4i Jb- 

ouju ^ d >4ij4 _ 0V _ L . ^ ^ .. ^ u 

(#jjjU Ulîjjî 4 J 4 } » 4 v . 

' U4 * L ’ i *^‘ ‘ JJ ^-^“ •-'•j 1 /«- 1 ^ jx«. tJ « ^^ij, 4 

V * V 



o 


OjşO 6 y* c|C> 


!j<uixb j$r>U ^LjlJ :p>454j 

l> Jr? çH^ 5 >* Ulk iSîj ) !tJJ ;U J 

4l Lj J,|J H3 " fjjJÎ >L jJ o* *£&• oîiîj n 

jrjj o^ — J ^j" 'iŞs i» Ojiii > ^ ijiş 

^l-v* oUi Is-cL-^lS -*l .((')„ j3 J ^ 

V ' 

<yl—cr^lî** LjLajjdj) 4( jiAj«jLuA «JL*aLî - jLL J! 'SZjjJs)) J 

V 

jjijA^ ^ljLT«ulj &jU-Juu*J . jL cL J jj— i (j1LL_«jA_Laj)) 

V 

jWl? J ®JJ' î j^ji‘*—Lljjlft ^.u^j jji Lej jLjX_JL j jLuL j 

(Y) ^ v 

• (jL$4& ^ <6 jUli 


4$* J1—9 4^ J Lw l — L jöj4-^ 4,oJO ^LL-ww I j 4 j î 4j I j ( ^) 

L-' ^ v*~**"£i j L— 4^| jLi>jJ j jLlûöj /ç5Ljj5 jIllIj 

V V 

l^L^j IS*' ( öj ûj 4 ^^j d j 4 j ^ L ) « Y V uu j 4j 6 « A »o I «Aj 15** 4j 4L «3j j 4S** * ^j^Lw**« j ji 

V * 

4 ] j*^jj4»Li4j ^jl^Jc—*«jji 0"™^ 'CJjS ^jlSjJCJuj Aj Oj Lf ^j û j j 4 j 

j LLjL L Shjjj j jLisj ^Jjjj <d S .jLjJ ^jS^JjjS 

* v V V V 

Uj4j j-j *ijjJjT jLJjj-û4A Ij4j ( ^> 40 |*4j4*jLJ 4>jj j4Î 4ij-JL»jlj4J 

.Y^ (lj> ^Lj^i 4 j j Jjj ) 

V V 

5 <u_j- j ui u j j L-i . I j-jj I j «J Lj (j4s *l> aj (Y) 
" (j*Lf» j ((Oj—jsj (jjLJi j ajA.- u —wU - (j**— jÎ» (^jI^jL aJ j L . lJ t?»jb 
<J*L)M)) J .&jlj*/j»J « jl-JJ (jiL J J jl-^jjL j jl^ <jJ Lslî <_^4A 
•((jîLiş^l) djLj Lj<u*u j 0 j<uJj<Ljjji j'Ulj^^i «<_fiL(Li j jjjJA.5L — 
<yL*li'(j 4J u-AjL#i JuA*J>}S t/L'Wj jLj (_£»J*JjAj J <j£«U*J 

.^ijS aj ^jJ-jL j jjdJSçj IJjJ^. JLaJ 

J «5L *u ^LL *o j (_L-j) aJ 4 --S 4 -H »jkj‘ u - *-«j4JI» (JO'j 
jLa, „jyU Iju^jy^' çL> *) ^‘JJ^ 00> 

JjjJjS jn 


<J u-jjj-i L* <»jljjj' i # J 


O • 5^%T> ■■■>)) ^ 4—Jt^ 4 ) 



o- 



îc-Lo^ öj*r 



AjJij (J^J J’^y-J CS-ii^ ö~rt ‘UIJ L ^ 

cUJLojdisi <>j-> •j-d 4 ^ jLTaJdjL jl_J ,, 

- v ^ " ' JJ J cst^j 

<^> Jljjft jL-iL <{jjiij->)j (Jj^Lr-^) (jLjl— uJJ j - Ljijj 

<(j!5nJ^ 4/jj^ - jjl>)) <([t<3^“) * 

< -^-d>* cs^‘S uj^' 5 jW ^ -? ((*—I) êj<$L ^ ^ 

V v 

\iLi » CwdiO <S nj*j*j öjaJ \S a^Luta ^ajL5" jjjUL Iaj> <GlS' 

•((i^-öjtj4j j <Sjj\£ t> „ i^sr^ 

V ** ♦ 

“-^-d 5 *j4j J-r—if ((j'— mJ. J )) JjL-^ji^j ol>eJ_jj*i <b£ ^JAjLj 

•‘" : 4® ijL—OJ (^eiiLo jl-oAAiJ <ol J—j (jl5*A.O.tuji 4j jijAA jL^j^ - 
JLjaL? - (j4ij_j (jjljA^ (jjêj (^jLijj ^jSLjji <0 jL^jjij^) jjjj<ciUj 
^J-^ iC 4^-' s5s j‘H sj^ U . C .J ^J j^ ^ij <ijejJ j-5J<)j <( jjlujs > 
<oL5jL .cLjjei UyLf<*J jLoJ (_£sj!j 4 j IjûLjjS »£ jj; j 
U .»j^Î 4 j ^ jL 4JL0 <_£> ^jj 4J aT .cOaj^olj jLTa^j> 4 j L> 
•j 4 * Jk ^jyJ ol 5 L_c**j>> jLj-oU jl 5 '<o>J < 4 jli 4 jl 5 jJ 

& ] JH J (>—■jl^4—i)45 ^J s jO Jl_^vo 

L <4J4A ^ijj ^LIj v_r4ja^j jWjcj^-JJJ ^LLjL bjlfaj#j> t 


Jjj aJ (J<u_w^ ^IJLoii (Jj_ft 4 j jLJLoj .j<u, j 4U-A> J 

^ *J^ J4-L .IjUj ^j 4C4 j ^jL . 

•ji>j 4 i 


aJ , 


!<u<u& 


jH J JJJ^ j ^JJ* 3 

S/ 

-o ijiwu LoU t Lm mJL> <u ij> 


'f~y.y U 6 , Lj“- rv ) iijjo ^jiJU jU 

iUj -' 1 .(.jt^ jj Si jCi jUT Ij_iijj<. L- Ij 

oUj^ *S- ..j^-.jjojjj tjîLili-jiUj *) ^uij jjjj^ M 0 L<ij </* Y"' 

•öj^jUb ^jLou-Lo ^LLö 





ij* J ‘ J * JJ! ce ' 


, 3 <-,j 

}LU M cA»>/ ‘ JJ>J , , - <• <--^- Xi 

tlS . ,u J j jji>J ** ^^ 

^ i * , r| a s j<Ui4 j<U<G r. , 

.,U~ .1*/‘^‘ ûU% ’^ ^ *'■ 

6 ( ''--iib»owi^,jif 


aJ'jLj Ijua**-^ J j^Li •■> 0 'jW> -uLjIj |»<U (^) 

jj^ .(û-Jjj^ jj^, *j) jjWj^ «r i! J - r iU 

4j»J>4jjA-- ^"LfciiAJ ^j <J J <U>*5'<U (^L'jî J-Ui-U 

4j ^juLA ^^LLlh *j sjj-j ^Jj cr Ji J 5'lij*j-u *j DLiL ,»j\j£j^*jjS jj* d 

|j*7j*j j»*J (jLJ L5” 4_jJ I j *J Lj J ^jLjjÎ *xJ*j <(_£jj jL* 4. w Lji (_jJ ijf" 1 JjO^” 

.d)ljiij(j 

4 )) 1 »L_i jJ <L^j <L£- J .— L>* Aj 6 Jw 1 ^ ■‘^C* 

V V 

<u <»j*j»jL_iia j_j (j*5L)<u j }jjij5L_L*5wij <( jl_u^jjjp ^—jjjj - (j-JjJI 

.oI/dOjj IxjIîjjÎ ^j»jj/J aI'jJ j^jjjjjiSLj 

*) j j ? —> L ^iLj ^uLij j_j jl_j*5* *jj*a *5*) *jIj jji j»*j jl j_Xj‘ (^jljl— 

j CwJlj >j }j*jlj*f ^Xîjf (}j*jJj*f 4A ^}jJLt ^Loj j jLjjS (j^^^lj 
Jjjj *) JJj-9* cyLjV Ly j‘L5'*j”*jU jj jl^-j^jju ^;ir *J ,jj*i *J 
^Lj.*—L jiijL^ijijj-u .}j*j“l5'}j_jrLjj i j_j .sjAJi^jJlj j 
tf^}jlj*i c^LJLj-uL c5>j^—Ij ^“jjj ^UIj *J Lfj*; .Ijji 
** J*i Lny'j-^. L < j ljUj}j ju j_5Ju .^jfL**^ 

^ <jr îLS "*-ji j) (>îLfJi<U ^ijfLw^i J**# 




C®€> 


■o 


V 

j4^<0 ^yd^toi) ^ûjU 40353 

.^y4j454j4S ş\j 


Jtj ijtjd jl y . " . tu 4^y Jj jajLyi^sj <J%j 

WjMh “^PLöibjjb (^ j^aJ (j|ji- L-_y 

aJ)! oj ^4 Jj ijL^L ,(*\ dJ L«j ,ÛtV .J) jj-ls* 

j^-*j j-? W ^*. 1 LŞjS « Otuii^Jl jp jjûc. J!iJ jlij L-jjj ^SL ^yiaLs! 

f oU) *A o-Lj ^4jajU Jjj :< v )[j!^c Jl] (n Alllj 

jLT&j^j j js^lj -jj (j—(olj^>)H5”öj4sj j £j-J U'#j jLjj^j UIj <<(^i^>>j 

U^i <_s^U®JLr* ‘oLr^ 

V V 

J ^fj ^coU)) Ij»> öjjjL b^i"4 j<uU jji ‘'J 

^jULo j»4j • U-JjS^di IJ-jj> ^jLIjjLa jljJjsiJ lf;aj .i ^ ^jlitfUj 

J jL5L j ijl^Ja^ j-uCaj ^jU U"öj ^j-oö^U IjJ- ^-uL <«£ ö j^ 

v 

jlS'sjdj j j^yl^î jlSjjAj j ^jj «(j^^>*j 

C 9 # } j. ^ 

û^^jil (3-i)l LLjj )lij* 1*5^1 ^JSojjmj dj U* , ijL'' s J ê JJ'H j»4J 

^jJ aJj's j_j ( J=»UîU5' iLiS \ J jijş 5^ jAiLij Us 

(j L o jj 4 j 4yl_j j»Aj .&jj ■ »Uj ^L— jL l^öjöj 


a / (Y) 

-wJl ^rr 
v' 


u?- 


Ui 


cjHL^ ^jj[Söj<C j ^jLU öjaJ j £j-> j j*öiL lj> jA~> :aj|j ( ^) 

O-J 4j&j 4J ajlj4j YX luJL^> jj— o<L^ j<U*/4j OJjl^ ^SStJ J &JJ$jljJ^Ub 

Y'i *jUlj J j 4 -^u ^j-> lj^> ‘OJJ^ ^ oUj> 4 4 A 4 ja^. ö J (Uau 

V ** 

.[<jUL cS^^Uaj] 

J jj —** ^fcjU-i- j jU-UXj j «X—îA^aljO jjj j—/ t^jL—^^j^jj4a :aj)j ( V) 
^J^* clji cuu ^i^sçjAA j oLö^jLaJ ojC5 cJj^uo j4i" < 4 -û c L» 



Sol 4t>*i ofr ^3* 


(ouî) w j*j»***** j ^ * *" ~r, ^ 

(ûi> î f ^i) y ^ cJi *J* *&* ^ ^ *** ^ 

m gf\i ^ j *i ûU^ ^ ‘<* oU;,jl< oL > V 8ili 

aJj ju i|j) •j-îir.Js-s JH 

^ b^; ^LSL^-hL^ *i OjLfijöjjH)) i[o^_5JI]( r. ..*li^î 

Ijö aT iu : jUj r~^ <£>0 

Ijuar J 1J-S 7 <y j ^v'j^ ^ j'o 

<CS J|J jL»û^«-4jy .([j'—^ ^JS— (( " ! - 0, V^^ 

jb-> j #j*îl*V /k ^0 ^ (•jLrt** î ^ J^ 

‘'^ljlî (j^jljLi) I^h^” ^ ‘^Sj^ 


.ûj-oL^ j-J^ (^g» j> -.* > j-T ûj j <l& «oL-5*o M 

[jL*»L ^j*-*^^] 

V 

(^jO J < ^- 1 - w *L <—9jj-o OjJ63 <0 <4J4 jL j»<U jj j4oj^J ^g <L> 6jajljiuJ öjJ*-*£ j*d-> ( ^ ) 

Ls-oûj ^5L> Lu (^jLj <U ÖJ Ij_> ^gdJ ^ JwdJbA^ j4j j Oj IjX_JL£j (^gjöj J <**-+* J-t J 

V w 

o*—iJ^ ^ i f ~ • I ~ ‘* j 5 * ö-i!j^*r j—^ J 4 J^-û jj^ i j5j l5s->—■■>*» j öj^ «ojj—^ 

ÎAjLo I jIj J J? (^4^*4 L -Xj<b> ^LIj j» Ö 3j <*u 

£j-^ LL5" J. ' lal.-jî jl4 g Lk.:i j ^ fSU ££-L?) :au|jL(olj*VI) ^Îöjj*j aj *i 

«oL< l 4.l - L >«L jiöj-ji jLu<u-i j*oLî ^göj^j ^4j Ij «tv ..L-ii-! Jy—* 

Cw£**<l aJ j 3jj<u_C> J (Ij^ j j*oLî) jL j vJL-»L jj-> sS*jj** 

J^ (i>-> lj-> *Aj)j*S JJ-^4J> jÎCj C)L>j5Uu .([jLiL ^gj^j-Laj] .jb 

iSjbj j<U*m 4J ojJ * «3- «.L Ll> . j-j jiL-£«U ai' t v^ojaiöi ji öjljöjA^ 

jLfi> £,>-* AîIjaS' ,(î* îft^__Ljl) Ol5'oJCL--iJ i 

JL^-lio v*jO j4 — oLjLa j #J 4^jL“U J uL ^1»* 



>l&0<0 


o^r jaj-djj* 


j~> öl^dsj <Ji^t jLuj jlS'd^jl^ di!j 

V 

^j-> t-fcijjdA ,»j!i ö&ts^iuj 4j ^j^dJ ^jLjlj Ijj. îdjtjdJ 

V 

t jA£jdjJj%' lj-l> jt-i^t^ j C^jjjj (Jjoj ^LdJjdiL-JdJ L ^X> d." w JjJ 
J jljdl*-4>j4 li iJjJjj\S jl ZJjis? J <jJtj#J jldjj^ ^<0 <UXj dJjJdJb) 
lî <u*j oWJj> jL«j> «jjijlS y (jjljêjAj’jj Jlj> JOjj .<UJ tûjljU (^Ajj* 
jaj ^jaS^jjLT Ajej<otj-$y >dj «4j)j5L-ilj.(jjjj^j IjûLj! jij a) 

* V 

■ \f v ^ 

iiö^U a) j£j^> ^ iöjtfUw^l ^JuljLuS^j j 4Jj2*jj £^<uj 

•jj^Jj^j lju*ls"tfU-JwûS j ££S*if aJ CUj aJ j 

^SL^LuOjJ *4jöj4j 4jIj4j jj^A^Jb jj j^j jj j j^jAJC— d-wlj jS^S* a^l j 
öjI-U>UuAj ^ajLc>ajU öjLS’* j»aj j öjj^aooJ IJjjO aJ oajjaJaj jlL 
jUj> (,£jL> jLJIS" a c— L <(OJ ujjj jUjöJJlJ ^Jj^ 


'*JJ^ O 


La^aJ 


V 

1 ) ja£ 1^«^ûi ^uLpuAÎ J<u (j»4jji J j*^<0) )idj4JX—ûji<U jji j»<J 

«(^j_> ^ Umuj 4j jlj^Jj^ Ji J êJjij^OUjji jl—UJ jLwdj'dj 

<ej'AdjijJ' (_^JJ j »jjij^rîJ‘U «jLil .ej'Uy^iJj^^ (Jj*' fJ 6 J^ j'UaJ 


IjSLiU ^j-^Jjlt4 j>«j j«L ^( j -L-J) jLûd-i 

!o)j»ijjj )ilj> (Jjjjsi c£-?!j‘H jjû j»«J jljXj«J 

«j^«d ^_;)/ J(i j\ji j—JLJ >j—^j> *£ “Si9j«J jl—J«C«u r »jji 

j c-i«u «0 »J<u-X>u (jj)J-? <([jOK>JI] n jL->j «J # J^0®JJ^ 

«d *Z «cjIj__>j j ; jLj<xjj—« j lj<*> j r »il —S (_j— !i jL_î dj) —6j«Cd> 
VN j*>-?llj) ÇJJ <yl Ç4 *-Lj) î«ULJ)j«iiwjj-Jjj j jlj45LjLfj>b 

di” «»j«U_xJûi jlfX-i j-J <j5CjjL> 0L^ 4 Ji-“*j'" e> j Jji r <*J •([Ulj-C'^l] 

(jifjtj) .(^L-iL >J «0 <Ojj- lu_~~9#j (^LcJ«u>dj «0 jL><0 


■ -* 



©" 


<J§0 **-’*>"* 


C%C 


J4> jLhl .J*j*. ^ ^ ^ ^ 

. jV L4, *~i ^^ji U ' ‘ ,J -’ JjW " ^* jl ' XiAjS ^ tfl > 

<>S« o^ ji ; JW^ ^ ’-f 4 *** 

\^\i j jS r j jUjts <ji> j^-j * oi^. ^j* l >'j>y 

jj\ \oJ\ pjj) .[»jJs»]C '• ••*^-' ^ '^\ r^- ^i) 

j4 J Oifîj._,jU j oj_L 5 ii^’» 'Mj-^W " ■■ a —-i 1 -' 

jJ jLŞjjj ,([jl—U «jrt yr*^ -î ° L Ö 

j ^ t jLi L ,»jiiiS'»j-jLjjJ jL.ji jl,J—40ÎÎ "lj 

\j Jjij Ji LT^ 

. * w 4 * j * v i *• A • 


OJ 
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j odj’j' Jx—*H *i ojjSj^ ^aSojjaS Jjpj-^. ‘Ol_5jL 

t oJ>oûL öjjZj^ J>\du>j*-^ J>J&j Jjj*j-x 

.ejajji/ ^ojlji^jAj 

lAJjjija^ ^Lfcû-U ^ <•*.*—> Lo»i ^Oi^-rrrt 

Ul j_, ^.a5LoU J J*~£ t/^LJ Jj^ (aSojjai 8 oj^saj ^tijjj) 

oolyU LgJaJaj (jjU- C-Jlj a5 Jjyj^j^ U-sî j jl* ^LjL 

.oISsj jj ok^lo 

v 

>, y u v ^lH d f 

i/?L* *) .L*»JJ*» .1 jyJ J-Z »j'jj‘ wl1 û'-O't j i£k£ii 

a >, c/^ 1 ^ >• u>iU 

j, .^1*0 j ^J* U <> U > «A*“ U J ‘ UîJJ " ‘ J '* JU> 

*A* ^ -’^ w f J f f 

^ijL j J ^ ^ 4 *** 



öyr j°j^jj. 




bAi'sjjjj.uli <_£0jSj#i <0 jAiLljl - f J ^Oj -ij . w 0 ^ 

4 ^ ‘ Juj 1 [j^Ai-JjlS Oju‘ 4 — 0 j 4 u j Li'#j-dj ‘OLTjL 

v 

.6 Jjjli'sjjbjjJ -cooU IjO ^ioijj ^Jb OjAiUj 

V 

J jjjiJ^f (J47t—giLj J tJ'Sj—J j ^Sy —‘ö 1 — 4 J^0 

^j)j-> Lj!j »4_.((u£bjL-u<4-i>4j)) Jjj-•> Î4j J ^L—-o ((IjJaÎaAjA^ 

jji'<0 ai' t 6j! j*iLJ 4U__(( l? _JjjJjAS' <*5LJ4j)) j4j A—JkUAj j4ft .jAj. - j -gj^Aj 

t öj4JL_*jjj jdj^J jjL-f;i4j ^j-£jj*> *b 

.oti'ê-o tijjUj ^JJ L j»ljoij<4 


v 

j4-^J v54j4£J4j jLodSUsl^b j ûjl^U ûjUo4a :pö 55 j 

•^ib* 5 J>99^<& 

Usj tij®j tj*j J s°j^ 'jj-i L^tStj-^^j ‘ u< l 

j_j ^uoiLob sjjj J ‘ i j^ ^J^i jUj si oLLMj »1^54^4-*! Uao ^jiLjjj 

* \^** V 

V 

<öJjJ<UjUiIj ^&jIjLj jLcv4£ Öj43jj— 0 j jL j ^l jJa^jUu 

tfj OAjL-jAj A^Ofij j—SsJaj JjuLaS"cjT.V, ^jJaS* aJ jAfe v-S*A j aS" l-SL-£jj>4j 

V 

•OsXj LS* aj I j*j+^jjj aS" ^LIjUj 

^j|jIaêj<Uu/ ^jAjjj-oj Aj J^jL aJ UCj aS" *&jj JjLujA> (^£&j4j Cwulj 

jj ^ ö jjAJb #£j-i jö^ I JLjLS'A-u Ajjj-oJ OjC. »*>aJaS^ a) c^wbS^A j jL-jaJ -U^ 

j4w^j j J*$J*S jmJ jö»$ Iju—CöjL aJ ^ Ajfi j . TZ .uA> Aj jU 

• DjL>J/ ^£jlj4j Aj öjUJLS'0 JJJ jjA<& aJ I JjjlS^ öjLvAfc AÎ 


L_t* 




gO UlfcOAj ûj>- j*j^jy m 0§C> 


t j B jiJ <JJ*J J~i u - ^ csU-'j'^ <JjJ aJ|jLw4J6 jJ 

|jJU> # jU* > 4£ 4j . jLjL-lx^ >9 j i^/IjUaa j (<_$“«jj4j) jIj^JlS’ 

•<l/êJ-i^ <d jjji jj «jljJ jj^A* j>jUJ 

A, JjO l£ # J # -3 4j CS^/ ^ .(cljAA) (jUA^jJ-Ji Aj'jA^Jjj^ JjtjA— 

.cJjdjV 5 oWj i-J j>o/ jjtj^djLj 

^ * V 

. A • ^jljuAj il ^ IJJJ (^g^jlj j4j ,-ij J> 

^Uj ~ *t -S' ^ # w 

Jj>) b<uL_-JJ aJ L__J#jAj î jdi'6i c5i aJjj___oJ Aj (j^J J ?aIj»^jAj j 
•L^jL ijUi> v a^jAj aJ .iju^4jA J ClşS' ijyy* j #jIa 5 *■) ‘(u /*&Ly 

|j uJ*~*j*£ ^ -3 ^jriJljjj-u (jdl> ^ ‘»J»J> ^ i£^*sOJJ a ^ 

<0 jaTcjjj J^AÎ (jL) jLj ^jAAja/ ^Jjj^ (Jjjj ^ LbbJjAJ .bjUo/ 

.9jUw> » j^t^ ‘C*5»j J <jU j u/ ^i 5 cs** 1 

UIjJa^ ^jj* aJ ^jlijU-jj (A^AJ9js-i p*i OaJa> » jy.J^Js* 

&ufUMi j (jdOb^ p* WL 6 :c^4 J CUj UU-JÇo AJ j CÇ^JJ^ 

ÎaSj&J Uj'j^. ^>L. ®JJd C~>*i***i UjO U»jU^ 

V 

.X<S-.j ^-Ujo lj*f .c-.»ij*.*J.jj‘'l» j> L <jc j j ib - u| j 

*. *.*î) oIjUjjj >JO c-c* 1 £_•*<*»»< uUijfjl* j f*î 

JojUj/jU jjj-« j*<'*) (f^ **) J 4 ^ •( c -> Uj uûj* 

.jUj ^jll j<Aj*_ j_i lj_t»0 J jJJ 5 J ^ ‘> L -^* J uj ^-U" J ijJ 
jUA - U jUS-j_>- jjj j</*î - 

■Mljj_« j*..4 .j4j<j jjjSjJ ^Ailj jj *_» UL - J j/^ Î J ^* ! 
j- (<J<; J (^aJ j((_> <>.jUjAjU (f.JJ 5 ) •) 5BJ * Î L f'Ju'- i i A . *< U^iJ 'j*î 

>V_j tS j.j.jLj 4 j JJ.4*au X U.JJ** J-S)*i ‘ u jUJ jJ'/j.i 
j jto...lj UuUa f J *f ..j'jU X Uj'—..UU jUUj) 
L CCL.JU;/ j J^’ u-iO J^ J (lj -» -ö^’*-Ş 



< 3 fO öfr j b ^J* 


Of€> 


j jlj.jjSLi> j û« lO-----"/-^, JJJ *~ 

j^ jjj JVj.jlxW ^ ‘ 0 * S ’’ J '“ lj ‘ ,i > ° L -^ 

lAj 4j|j#j4j!ji J>j^ J Ji ^J&J 


'JJ?*' 


«j> f*l '»JJ ; / ^ lS ' li| j J ^ 41 J tS,J tJ,C 

4 ) ,tl, olS jU .«i~jlji ojj^> i#j*<*i J-t Cjjj j j‘/ :oL / 

V V 

.«CCJlj J4*ÇÎ ^Jlfc AJ ojjSj^ C4>6Sijdy> :CJL »JJV «Ay c/^lj 


s o 9 450j ^LOSÛJ J4^ JsJ 5 ! S 4J ^dJJ^ Ojj^ 0 bj 

. 0 l3l$£b IjOIjJ4Aj<Lo) ^yjj^dllj CU^U4J ^O^UûjdA 

jJ (jiS *iuLlJ L^Jj j 4 j (jCLudi' 

v 

^^5*<jLoLTIj ^ ‘JJH l-S^ öj ‘I ^SjAj 

V > 

J oijd/ j*4j (jXîl^SO Oja5LjJj <jJI>4j» 45* «JJJ (jûj^S (jjljî-Oj <jC«jlj 

4^_*«jjXj «#j4j <j— îbjjj #jj_>4j j_f .0 _m*>jöû (J—LJj^d &J*^ !-*6jj4A 
j j-JbjjtS J'4j6jL_;4i J jC—ijji (_/" 4j4JL_m»jL jL_> j! — jjjj Ojjij^ 

V 

l-Ljirijjaj <j#*ij-s 4 J j4jj4j» 4J JL*j (jj-ij V,V (j45Ljj* 0 Lj CC^ujS'ei 
6jjiS #j4jjjj l_5s__jjj 4 J ifjjoj Jjjj j4 MI^J 4- jj-Söo J iC tÇj^ J 6i 

v w V 

.COJJJ 6j4j'15*4mJjL 

ûWj (j4jL5'4irU j_» ijjöj (^ljijL I jiS (6 jjC-*> oLjêû jlS”#j'OjJjj 

U^J^ <yjjr! ‘6JJJ4A j4r 6j OcJ^Uji' 4 j (jX—Jj*i 

*4J4j jIj> 4j jjijlS* (J^jj" ^ÎJJJ _ JLoUjtf (jjbj4_u4> 

«Sd^—ji c?^j«r ^JJ_, . 4 j4_j!_S%JJ> J 

V 





ojp* c|<. 


JiJJ-J 1 .*-* L_t SJJ « , 0j _ 

4 J CÇjjjjjlj** 

Jl jW^— ‘OJJ^J^" ^ ulJljSjiJ^J ^JjjjIjuaj 

•I/sjIjJ* jlj 4j t> ‘ J /~r--' 8 - 5 (jlS'«*Jjjj!5'j^j) j\£A~jG» j<u- J'jU aJl> 

J j0 jAijJ * Ua * jliJ A -' öt^ 4 -'t>8j3 6 J»J^Ji (jljUL j (jl^Ajjijtf’jj) 

V 

^LJtU .8j*jL« S 9 J~r^ *i '^JjVi'j ^ Jl— ûj^ ^ 

^IjSjîJi-Jj j J<*J cS^iJjj ' J —> J ,J —iJJJ ^Ojj^ 4 ^'8J—ij oj ^ — £ ^ 

^jjlj^ A ^" ‘ilHJ 4 ^J 8j IJ^l—' jjfcj- 9 ^ * — û (jDjl- 4 ‘Lrfl—*'l^ jl^ <>£jjtxte 

Jsj) Aj‘AiL3 JjjS' Jjj t/^jt-* Dj-H 'S*f* i lj-i* jjj *JJ» ^ 

.(ajuJlSjjJjU 

Jij/ ^JJiJ*^ 85 ^ ‘û L -j >I^J^- 

Ij4j .CwlUjH Jj-± c^j- 5 - >JJ^jjj ^ U,j: ^ 1 - X ” ( ^^^ ) 

4*^ sJ-Sij -4 r* 5 

.ajdJsjjJ jjj JOj^S^ J 

.oLS’jt* ..jjj'U j jb>.A jiJ c/î^ ^ 

j *Sh»» .w^ “ ^ 1 - J-j4 - 

«T ^L-J -i«-» X ,<!jU ^ ' 

(tf-rtjtf,) * •**»** ^ - ^*^ 1 ; 

yJijl U Ulj.j.-Uû " ‘C*'* 4 r J ', "", ' 

4j - _ , v . v. ii^jLT aL^ **j *«——îr s, £* B JJ^ J ' 

• es-—ij-i ojy.jjj J 

JoJ ^ ^li-j -'C- *-»- 

U- .ij .j-H oM> 3 ‘ ■ 

. .i r ^ # J-vJ) jt-i'^J^ ^ 

u^Ls-cjjy jUjL^ j vpi f u-^ ; u 



o- 


.^go 5oU^-* J “ J JJf 




,*jL3- j (.sAi^iP) “^ 3 * " ’ . i • ...j- . 

ij!/l»j*f*< u^'j ^-* J ^ r -0 J,*U J <U > iY. 

• <r iUS*, ^ / 

J <***“* ^ J * JJ J . . . ,u > *! 

,JO> * !.j.> ^ol-- J ‘C, . .. . .. 

^ ^ ^ j ^ • ,,^ 0 ^ *■ e'- Jlsi,J41 ^ J “-^“-^v 
J ^ ^ U^ *» > • J,/ ^ 


.05 vS^-0:3 ■>•' '-** oU!J 


d_3dJîl 


j^jl^- J**SJS ** J**i ^ ** Ul>XiJ '?* u * . 
i ,_- j . *j ,ot»>ç“ lPJ ^* 3 J 

l 4 J ^Juijj^! JJ^ 


;Ljj j ^rt-j L^L> ^LS'öj jAj ejljL; LjIjj 




<uai” eJjj 


^^Lç ^/juij^ijJL) a) jj^ij ^Ail> 

^UTaoJj^ Ajiljj a) ji/6 j^Jaj-î </-*& J-t »J^JJJ c** x -*J 
^Jjji jj^LdJujA^ j*4j iûjAjl^öi jltfLlj^ oLj L&^J ^ ^ "J&J* 


J csiL-'jîrt J ^J-* J^ JJ^** ^J-% ^ 6 j-L) l^~JOj^>j->. O'iJ mS> 


l^^L^ LS-iJ *oj 4 Jjj**\j 6 XJj tyLj j (^A-jjl-^-**' 4 i <u 

9 J°jj J o'— j—ij <^J j—J-A j j a - L -iij^ 

oL^ei >j^^jjj—'j 4 — ^5 *Aj4jLj (_£ej4j .CojSL jj jtej^ijSw* 1 



jj^>- jtjAJjj, 


* J3< ^ JJ-«** 4J oL~Jj *£ .AjSjöj 

3 ^ 3-i < *^L>^ gr* ^ 43 •‘•j-u-sStf bjLrt'J 

L, ' ejsjJ-^-iJ C S"^*jO ^ < uL >aJ aj ^djJaSL* 

'*3yJ> 

j^jj' <Jtj- *i “ ^ —' »’ lj Jj J : (^jWb =ökj 

, dwL» ^ .Cwiîijjfti j6jaJj-j aj ^jLJlj 
jji *JJ j 

ajL-jjLlj j^ *£ .IJ-ijtJ jjjLJlj JL_i Jj-J 

^ jLoJ^C .jjjf DijDJ jXa^Dj <y- 

^yll^fljla tJ jJ *îijWb 'i-îlj* - <J*>0 Jl/«~'l>' 

.oLjAj^U^Di jtj ^! jU*j*-* 

Ij^Ulj j JJ ,js/*î*jL. J 0*/*/ c/J 4 **" 45 ° LJ ‘ r 

J3 ***** ^ *** ^ 

^ ûtr^glj J*/ö^ *< ^ ^ ^ 

oUL J c4/m >. ûlw-*-'/1^ ^ ^ >J 

\ ' Z •J5 , jLcLL <_—Jj aJ 

^JJ^. JH ‘aj’jU* / ^ “ - - 

•ûb*j? 4 L' 6 j 

■“•w; J 'i,«' J" 

„,, Ji,*~ *. 'f 

. «. v A A ♦ J . N , iS 

*-> ^’f 0 ; :., 

.'*S£j-iur j*„ t? jiJ-.j>v ^- 4 ' ij ^ ^ 

^«-ij j^jw > .***■•* ^ ^ ^r z^ 



p- 


OlO 


gc 


(jljfi-**.) Ijl-JL^ 4 J ^ 4 -iij J jUj-S'I* i/** îUls 

.^îa U ^ J ^ 45 

6jj-Îjj> *r OJJHJJJ > *J ‘ jj^> *** 


..JLijJ ^jJb j j^iJ^J^ j 4 jj> J <jijlj> ‘OlS'oJ <yA4»> 
.(ojij^) J\$ j ^j> 4 JaJjI/ UIjojoAJJ jj*^ ^ ^oLw-UU ^ 

>jjh Cfl cjs^Jj-' c/^J^ ^ j ( J^ eXj -j ^J^ e >J^> 

v 

jLjls' j-> 6 j<>s JJy?^* j^ j^h 

(jjdj <u *‘> < ^ Ojj* (^ajlJLjLajjJj ejly>L jaJ jljL> 

V 

•öjjj 


(jli'êjlJ Jj5 *) (^iLi AJ (êjljJ) aS' Aj J' 4i J” 0J LP>Ay 

^^jL^SLwJi) ö^U°J ^4j4j4jL^ j!jaJ • ^Löj^jAJLO jLj 

jI&L^— i* - d J^ J i j'- if *iA**jf 

j jjj ^ ^ j J ' J ^ ^ Ls I ^ j Aj ^ tXj t j 4j < ö ^ A j L 

jt^öj 4 j L'<—$*Dj <£>^L&öJ^Jj ^OjDjöJJbj dj^AjAj 


-0 


-n 


-v 


j—> 4^lj O T »(jj L jjJk »t>j ja<w ^ t 3jl^J4^ <DjA*7 i.oim>A^Dj <jLJjJ - A 
J^ jljO-aJ jijljjAJk aSOj^ îoUL jjjHjjj lS^'> >J<J^ 

J'j ^rs-Lj-i öjj-tjjj l-’lj »sjAjA>-ei<L>oj a 5” Olioi jjj lj<Lîl jOjAJjj 

v 

AjkStj <CJjj>6j_X) ^—JiJj*- (J—jijljJ<LflS (^45 n _uJL <_£4u_*«4 j 

J» V 

•Lli jLj c?dlj < '^-’Jd <J^ir > *' L<L> v.S'ej jLwjjsjjj 4j jj <0j4jljsL>O 
>L_f*> <J 4jl_Jja5Ljj r <c <4 _j|jl_x; J 

•+*& jLLjb I^JJ-^Û^ 




ÎOlfcOAj 


OJ»“ J 6 J^Jji 


^ ^143 ■ p 

, : tia ^S— *i/ ‘ /'j 6 **—*ij ,j6jj<)£ jLj\j i*£*jj\£ 

j'"' J OJO^J^ ijjLjSaj </‘U‘0*U. (DNA) ^#i.>L>#jLj; 
iS< iîU' ‘(j'jL^ SjjrT j) j*£ 6 j oLaa <d j\^j 6 ^ (DNA) eiiUaijU 

\J%s * v 

.jU*4j ji£ <>S<uljj #ijU<Ujtj ^jL'j 

jsJk&ş 4 &**$ *jjt ojj^ ^ss-'b J^j^» ^ 

^Sjj\j jj->\ j olrt^ j*"^ êj^i^UiU J~j *Sjj> ^j^jSSy jL j 
,oL SiijojJ IjujIîaj jlj Jm J CjjS »d liAîU. ^jAj^ *£ J^ 1 * 

.cJy>êi ‘6j»JjiW aJ (jS) Aj'i/lijAjAj j»aj J-ijdSdj 

V 

^jUo:/ Jj jljJ *£ 6 j^ J^ dJj*£^» <j\jt f**i 

J>L£tj\ jL> »jJ /L £x\*j* j *U£k öiy* j 

Jljj-U #jojj J^jj^j^ 4 'AS .ojdS-L)^ 6 * ûwUoJ-IJ 

Uj'1/jL.j: ^jUj u*jj^ jj^ <cşJ»j»j 

c CwjJI ) .liLw-Jö aJ .ccur»*» jL>^ ^jj-^j jd—u 

.cj;l JJta 0 y -J itsyS'J-* ^’> c^V-jWIJ J*j ^ 

V 

J cL_5/4jblj4j JzgjdSs^o* J*J* c—-5lj ‘li^'jj-^ f ^ 

U^îjJ J IjlJL j /Lçfej^u 4) ^Ij-^ ^LLjo J>\S*ti \j*s ^tzzjZte 

‘^oejLî si J^ s J -Aû jj 4 ^ < j \ j -* 

V V 

•^'LjU (jai'^jUjji j ^Cl/C #j<UUl-jAw *-djjîi3 J (Ck3j v 
‘*i*j\ijd£ jC olIjij ^ojUo/jU J </^^4* tfjAXAi*** U #jjdjt 



< 5§0 Tolfc-m oy? 


C®€> 




Ij4! 4Sbj^ f*» J* 3 ^ ^ 

•jjji^L^ ’ 5 -^ ^ <c ^ 4,5 ^ j4j ' 

AjajL-4i. Jdj jj-*<Lfc <1 ssjd jjjU—J lSjLT^ - 

jjj-^û^ ^ ‘û^ Lîlj ^ ^4 JLj!j^Jjj 

aJ jLjLj ^IJ>J*U- ^A3lIj êJ^SO CLjj-’ ^L’LIj jj^J^ ‘jLj5Lj 

j ^ş-Stjjj <d j| f Jj_-5L j <^aî sj**—LwLJi*o .cu—i^LXrf 6j6ijLöj^_ijlj 

!IjdJ , 0 . j*£-i) j ^jLfjL jL*c_~L- jL*jL j Jijy. l**dAj j •>/ 

V 

y ^ 

jbdbOl p j ( j.jJ tj<& j O. 


0 l54^ S jb : ? <U,cbi 


^ û-dJjL jîjL> jjjjfijljL- <j-(( j-^^—ej'H LjJ^» 

v 

V 

(Jjjj-s^ jLj ijijj^ <j^LjL?- ja>j6j <«j ^ Ao^ - sjajLS" sjj> 

iCJ^S"sij>*J sj«Uj (j^L^ <>* aS' öjjij-J .CJJjjjti <y!j6JCij îlj 

<J-^‘4 A ^ d H ij>L) (jX^jjLi aJ j)j6j6-Oj JJJ»AA 

.jjjjL 6JJ(_(|»<ii" 

V 

<j—jûjljj^ CÎ—iJ ^ j*^ A -‘* 6 J‘Hj—. jljSjöJ—^j(j-^4><OAA -V 

^ M A 

• O i$j^LwJU^j^* 1 

V 

*: . _ * 

^ ‘LLdjd 6 -^ ‘jli'lj J^j jl) (jXjjjLjjS'êJ<L& J^J Jij\$)** 

.tjAjAjjjj OjaSLj^ <U>bjA& ^jjlijlj (JjLjji 

v 

A *^ ö JjH öj4_^4jjU 4 J jJu<U*Öj<L ^LJIj^I? 4j^u)^ 

^öjAj l/*J tfjtjAî** idjlx-^dj ^j^aJ ^ljöJULfj y ^ lj 



■o 


<>fO C-fo 






^.*5-L> iPJ 4 "' / L_:Wj J 


^ cr-^ j bjjJ “ ^ JJflJ *< lS®J^jJj~ J ^jO 

, - 4 , ,a/ d S^*-*j£ J^ ^-)j a S Jc//^ J A j 

•Jjj—; *öjjJc-^ ljjjj IjJIS'**j_^aJL j 

V 

_ dJb |juljÖJ^*X^j , Aa A*& dj jLjJ J j AA&jdJb 

! - 4 . jlT< w- ^* a^Jaj OJOtrf <^SwlS" 

i;öLr^tcr — v 

j; ^) 0 l_r..jji.j^ t?jl—>' j j'-fijjb*; Jbij'-^ij'' cr— ;| J 
^ ^lj.jjj j ^—ilj <ûl jU f*i 'j'—'i -Jj—— (JJi'■>? 

y - tJJ J -V û jji “ cJ^i J* ‘ 

jjLS"^ o^Ua; .aj,—iAjjU J ^•‘—J*. J^ j 

jU^oO .u ÛJJt JjJ^r 

OjJ-b J ^.jA* o'jjj-.jJj U^.j •* 

iLf Jujli .j^bj—^ “ J ^- J ~ OAiU4j J 4J ^“ 

Ij-ojjl. -,.j*< *> ûL-ijbLlj/ JJJ 1 / a i ljL -“ J 

W ^j^jjb - ^ -I•*>- ^ ^ 

J ûU>jl *, .jU^.jjij-j o ;U - J J jli J ûU'-Wdjjb o-j 

j ijjls *s ,i jju ji/'U-.j j. uy-S-û’.j ojjj” 1 ■*■ ii j 

J 6 J^4Jj! j3j _x£) 4A Jjj *" ,J J e /lj—'*^ ej J 

.6ji0^*0 J^X^ 




0 jljlSU4fl, J 4j :p.<j 3<s . 

^ jljAÎ :jj»J--:Jjb IjAjUuty jjj jA—AJ 

V 

^Lfjû^ aj jLjjsjIj j j^ 05 1 s j*i <Jj-& cJjij^du 

4j jUjL; 4jUû4u .4j4jb L_J>4 j J 04-jLJ4j l 5U0jûj4jjj j4A j_> 

^yjJ^UwSjfU (jjLlj. U -0 jLu>ûjji l £4jL>uIjjS .Ojjij-^jOi ((jlf4__^j i(4j)) 
}-> ^A&Aj |ju15UwO-j|j a5J-0 J ^AJIjAJ ‘Oj4^j/O i jl/a^l^ 

V 

V 

jJljjU IJ-ZS 4-OOj4A j OjA&j 4 j|j jlo ‘ Cr^i bi jJj<U*ûj4j ^ybjj^ 

V 

J Jûj4jj_j ‘ C^lj 4jU»4j |jUJLJ 15' jLo4Jb 4 J . j45j4j|j ^<5<Uj_îl5L 

j Uli ( _£_5 Lj‘U&o4j oL'oJûl. ■uJ^U <5 ‘0j4Jjj*jUûJ kS Uw5 Oj_jJ 4j jUj 

**v 

oujCm Iu aJ ^jljLîl 
lj öj^Uj j 

Jjj-^J^J^ j 4__4J <j? jL_S'4 t wOj J b 4^_J4 j J4jjjj 

^Oj^jljSU 0*jlj4j Jwjjiilo ^jUaJIj «o15jU .0j4j0jjij^J4j>jj jJu4*Jûj4j 

(^Ojjb ^jj^-wöj^j j4_aj < yLJ'4_ ; j| J 45L Ji 4j|^S5Ur j 4jU 4 ) UUjjj 

• 4j A>L 

♦♦ v v 


Slj5<u__^ljlj L yjj4_j J ûj4j 3 5ûj_^j ^jjjc^UUicU 

<fc-ÖJ j$_a4A ^cj4^44jj4j j<i^4j 454^0^1} ^4 -OLojIj 

.ûj^^4J 

♦ 

^ ‘c^—î'j 1*0? 4 U"vj ^ljj; 

V W * 1 ^ v 

^wo^jJj 4jJ5U_o j*4j .0J44U-J0J0Û Ij-ojOjjb ^^UUS'aUoj4* (JTJJJ ^ 

V ^ 

j-i . jjUOb jU5U ^bj^ j4j 4Î jljoj^jj.-i JS* 



o 



'U 







><Sfj—Û jl— j\£ J ^\ — JJ j^oLa J jljU J‘ I—- 

4£^5\j j ^ .5J4Î&* c*VU ^S^J^ 

•*J i *~*ij£** ^ JLr* 0 *jiJ J jjjZjaS ^JJi^^t^ jS*J <^SLj>[+> 

v 

jjj csf^ ^ ‘^VJ csJJ^aJ ^lj^j ^»jaJ jU^aJ 

V V 

t^U'jS J öj#j04XÇj 0 jaSUcJ ji. J jjjijLî lf)Aj JJ>L 

j—* jljêJ_j"Ajb <c t) T Ij (JöjAjijSUC J fij<0'JJ-JijjXJ Aj £aSUL« ^-JCjlj 

v . V 

^wjxL j<*£*S jLj4Îa*4> 

>4J * J<Sbjij Aj a5" <Aj t JuJj ^4jL u IjjA—.»£,>Aj öjL5jjj jAj 

I ******** *v v 

V 

4jlj 4.L«*A> 


U Cnriji u 5 


v 

< Ö J Ij^J j ■» ^^J ^ .O l ■! Ij d*Adj lm\ , t^U>J 4^J Ij ^J jjJ l—J 

v 

U<L .(jjljX--4 jSj4S'4jAj jjU-5 -$' s J <U SU 

oljliJJJ Ujja^jjtfU CC-JCJj^J 4i” .Sil** (j 4jLjiLy LaJ Lö ^S'a—J JjöjjAj 

V V 

.sjjuiwjsjLjji j 


CtaXjjjjidj ai'sijl-Ji ^^jljjjj jU_—jjXj :(jjj-X—jjXjL) ^yvjAjsL -V 

.cçj CwCjj- jlS'UL ^jLçL ^-SUsUjaj ^sjJ 

ai'sjCJjJcJ (ja^jU ^ax—«-* Ulj *uaj :jU-iaJa-oai' ^jjJU -t 
j»U .c-ÇjLfiU jjajjjc-j oLcj ^jacc^iU UajsjUj aJ ccsi 
sjaiUj U ^^xUaj (jjLi'jU j C-XJji' jUiU sjajLsjaj ^jjjaJ 
j*aj ULxi'aj j*f aj j> .j*UwajaXjajaiLj jjj&jU ^jUsja—< ^JjSjA j 
•CCjai'sjjli’aJ ai'a-oaC-M-w-j jj»a£> Ijaj .Usj ji^ijli' ajLlgiU 

jL-jU'^jAj oli'sJXC_— jjXjI j .ajsj!jj<uli sjj—> j*^ (^aJjj—«J j —î 
-U aj ; ê j^ a|^ ^jj ^jiUUa -jSj4j <^j—* *j Uaj .CX-jJj—j<0 

.sjajli'sJûLjji U’®jdj 



^ .oIjo AilsjOj J-J if&t*** uW 

.tf i«w< 5 ^ *j^y J ^ * ^' J4) ^ 

ijjJjjjtj aj ojjij^ ^I^oaj - 
.£4j#iöjjjAj ^ <CUjj** ( yl5'LiL ^yLli - 

V 

V 

ej&iiUoJûjjL <*J jLj ^IjJaAj<Lw 

|jisl3l5jjJjl> <»J lûjljOjeJlij aJ OjjaS' ^‘Ç.C Û 4><UAfe (^bjjj - 

** V 

V 

.öjAûJ/”SiL> jLC <Jjj* (^4jLjA5Lu*/ei J JiA£. J4j JJjtSJ6i - 


:cJj^ûû^>dJ <GboL'^ûjjj ^jjjjcLo-^j ^IjjIj 


V ^ 

(J^w 4 J li&j^J 4 -o4j îJ^>4jj4 , *«,> ^XjI gQ4j j bj—^Ljlj A # | 

V 

V 

j4_w4Î ^5 njj^j4jjj j4ft I j> CUXJöi 4$" iCJj4^öJ ^sjj 1 Jj 15*4*C]LfcO 4j 

V 

cP <Jj*d j> aj .j«*- M J 'C^L Jojir^ 1 *i Jj> J*j*A 


Jj ^iJj-^ îjijSL^- J jL **0 j4j j L*Sj —1 j ^jjj4_CL>4J .11 

v v 

J oWj j öjj^j^ <yLj&^ 4 JjJa^öjAj I_U- «<jûoeû 

jLfûj ö jj*u ^UIy j Cw*jj Llj .ojLajIS'aj IjjLLjljL> ftj &jojcj 

bljU a) Lej ^iûU c5 5'«*-ujl>L L”<U *4JjJb*£>a4j ^eûjS' c«1ja) 

v 

*< ^JJ-P û^^JjU «UC^ej<u ^ej<L L'ej «CCj 

j*AJ j4_^a) j c%Jj*«Lei (Theistic Evolution) ^l^j* Jjiî-l— ej 4 j 

:ejl jj«ub j> ^£4jLLo4C 

jjOjjUaJ jC 0j-4 \r,y ^aSLjJ ejUej (^CJjj-jJ a) ojjûjAf .> 

» \ '■ 1 —- * • ( u r 4 / * -t 

.jjjjAjU 





Jy 



j .j oj^jJ ^-L»s^ .r 

V-j> ,j| jj* c^J<)» j öLj yJjjjljcc 


-jf^ (Jjl/'j*^. (“■* ûkj ^tSLujJlSL* # v 

■ j^4w-0j4j ^jJtSL* <JSj<;M Aj 

«* 

.Ol^Jj^AiwûA ‘ jÇw£6i Ll, J»J»>>4j ‘O ^Ajs jj^f 


^ii J-dJ^ Cwijj**) c? jli'L(L <_£4j.Xj4*jej4j JAJ ^ij£lCU*e3 dj .i 

^jjj—«i4i <y* v4e ‘(*J^ c^'-^'j^j^ J 'j> ^ ^) 

.C-^fe (^Sj^vj • jlS'LL 4Îjöi4j J J«U*I <UjIj> 4j|ijejXU^6û 4 j 


jdi'dJ < jjg4_w*6 j4j ^eij - S* 4Î 4^J - £<b (AZ -w4> l/6j) <-$Jj—® 

(_^4>4jj jL*4ft j4_*i 6j4J>6i Ij—- ' li’4^j<U_o 

jji j» 4 j .-uLjlffe J ejljL »J^W>JJ csr’fe'^ J lijdJ cr'fe'^ 

.CwL liJ4w4j jLîJÎ4~iDj4j ^eiji' 


:c*jjûj JiJs5>-6Lil>9 t 4ilû4>- ^4Jj p4j 
■^^tdjLeiLab Lej (j-i j^ Jj^ ^^jl^L—L j j jjjdfeLft ^yjj^j^ 

. j4j6Û ^ejdj^ ^ .ûjSL^'jAi l^ jLJ ^l J^j^ * 

)L , jj4 f *,*.*» U .ijlj-J 44 u > 

u^Ul^ J o'-S'^»jjj u • .j^ISUjJ »j*J*^-j J r- 5 ^' 5 ** “ J, J" J *- U - J 

^-> 0J-oL? 

J4J «jU* jlf,JS j^JJ 5 J iUil - fi 

^ w> o4J) > J > J * ^‘ J * J ^ J 







J/ ^ J^‘jH ‘^ 1 ^" 
u yi^ J,: JdfJ L - t,JJ * J 

jU.jO -,.- ..J lj U-4> ^ O 1 ^/ " ( J J ; ' J >" -‘->^J‘^< 

.LûcUj 4j6jj*j$ jLjJ J ^sija^ 

J coij^ ^L-L ^jIj^jv-^ Jh *i ^ b ‘ b t4 ^ ^ 4 * 

jdfdj J oliûi Ojj— #ft*>j** *< Sj ‘ ,J — JOJ^M &*J-S 

.rt/»> jUjjI j$&ÖŞ J ‘LIj J^ J»S‘Cj\j> Ji “Sj£k li*jlj> <jI*jIj> 

j Ll*Cu j jjij-jlJ cr^- 6 ^ J ^l-^iJ-^ U 6 J S J° J tPJ ft J 6i 4 lj> 

V 

j<lî <^V jjL^oaj ij»SjS ijAjjAjd îCwI j U bjj»—j^jjjLfeli 

jLwSLaj JJ—»aj> IJ_> LjIj iAjjaSjj-jAA ^j-rjS'<U4A (jL‘beJ^S' 

jL ju jLu"J<Jii ^“LT J (ccju^jjj a** jtî) olS'oJ^jji 

^L <öjLtaw4jfc j ^ d ^ wL^aJ a£ ^jL^j^aj ö_j4j l> 

^LjJ 4?j*&S«*a ^J>ld cyj>J^ J J ûk; 

J ^mjLLwOÖj J ^LoL* J 


l ^U^JUftj4£ M> 4j 4*gJL—J J_J ^4 jLjLj j4j 4j| < ftj4-._ 

4— JL o4fr <C—yaJ f lj jLaJ ^J> 4^ i4j|J> ^jl^ 4 J |JwJLjIJ 4 J (CJj4^JÖ^ 

v 

jLl&oaj Ajlj .Udj .ojljS'jLjaj ^ai'ojljSLjlo *JjJ> J cJS JJ IjuaS' 

<S»J *ulj J-J <_ ş >j45'4j t <ijj>jilJl-,lJ (jl<SjjjAji Jjjj<GLIA (^SL <Ij> 

Ij4j* ^jja^j <uaj ^AJ jaf 4 j c .CJj^jjiA tjSteo j<u (jSLtfl&^ 

.CC>0^ jljbjojL J jI/jCoIjL ^Xa-Jijaj JL*|ijOCj jlijlî ^djk^ 








‘sbS^lî 

* <*** or ’Jj>j« /O 

<4> ULl o^. <*jjoIj*î Ûj<u J J jV j JJf L 

•Uj^J jj^ Oj 4o 

V 

0 J> Cwi^ ctf^JjA JSjaZjH ^40 jjCL 

£jjy> J <»i (Homo) jj> ^j^fej ftJ <;L4) (^4^4) jL 

V 

(L-~) crH J(- m ' Oj-sL JJ^ (J A ^ij-') <-i^jj4i ^jjj4 jUL j Cm»:I jl^ 

v ‘ ■* 

.Oj45jBi 

V 

W V 

JJlj iJJJj-A J C>(-J ‘L^jj- 4 (jlj-p 6 JJ-yj 4 jL)4j 4j (^<U4j 

V 

•4*Jji Jjjj* J JLjeJûLj JjjjA (jL^jjL (J4^44 j jL<U4j 45Lj> .CJjjaiti 
iJbjL-ui 4j jt^J.T. ‘•"‘•iaS L_J <L‘, j/p ^jOj—J ^jSjjA (_£4jJj4_**<ej4j4ji) j4j 



(jlij44 ijj-Jjjj J Cu*ei JjjJ4A / Jjij^^.J^ <*^L j i44 ^sj4jjj*5Lj 

’ -r ^ V 

<jijj_J»jj4f 4jt tdS'i /j/ 4__ijL$jlj j5" <8 jj45'jJ>'_J4j (J4)jj_J> 

(/—Lx ^jLOlj /iJ4U 4Î (J8jj/ ^jSujjjjiLjj 4^ ,45LL> ^8 jLj4S 

.Lub )jj> j/^J loljj* 

^ jjjj ^jj^ j/^î <CL/ei4Cj 4jLjl5L’ljj5' j*4j Jj4j 

jjji ^LejL 4 j .4j|jjj4j |jJjj5L-ijlj/ 4) ^jL'Ua J 6 j4jL/jH 
<^)j)4Aj 4_^ jj ^jUeiLL 4j4*ijLLj; jjjj^ <lLLL4C«4i ^4_j4crL 
^ (/oJ ^Li^jl&lj/ j) 4^-ejLO 4j^V/> ^ 





cf€> 


. 


iij j** 


,ûi JU jzJ sM> ^ ^ l3sAy3 : ^ 

I, ,1 /*i-,ljlî -* <*&*-*■« 

1 J J ■* v ^ A 

6j&+ijr a * 


^ 1*1 * ‘4LC -JLujh ,<&jbjjj ^ C^Obj^ 

jj_J^ « 4 jAjJjIj L5^'J -3 ^ v 

*” * * . f Jv *j_U> Jêj 4 jJJjj> ^j’LS'^uUu^ (J Jjjldj'1 J 4 J 

4 j«j 4 jJwWJ> .LJjy -0 (J^J-^rT 0-7 

yitJrtj*- ..J.'/UjJ' ^*!J U J ^’ j; ‘ U ''- , ‘ b . ^JJ 4 

aI/«C*,<Ui <SLÎ*j ,.j.i/UJ. Ij*SU*Î (•*.' ^'J-^jL* 43 trAsîjj* 

V 

:6j4jajjjJj> IjJL> y*' ^ *öjAj j*U4j 

V 

* •*, Wf • 4 

«jjlj— 1 xJjy> ^êjji yjjj—°Jj^ jL-S^J (^ajLJLJjj j4j 

^jjj^j S j<ujjj_*j/ jji <*-*>&'* J 

V V v 

Ijl^îL^w^ jLo^a—a>«u-j jLJaJ 

(jjî L o ^ -* t ) LJojLJ j*aJ >45* ^jj—J l —j i^j 4 —^ 

* ■ * -i , . ■ >? 

. 6 jjiw 1 jb jLj> (yJ>«^j^ 

lş 

*i jL^LjjL* ‘1-^-®jy» yj-**> ^ 1jL< (_$—«> £$.A-î«u y jj_j -V 

,<UAA bjj 4LÎ ^jjljl^lj 

‘ k ■» ’ v ' •. „.l * 

ij —c^J—^ ^ ^ 4j4j>,j 1—; yJJ_^ -r 

^ csdljLiL I^j 4 ^—•IjAj ^ *S ‘(Pseudogenes - jl.< a^- a juJ ^) 

»l)4A IAj? 

J tSjUij 5 U.jUjljj? aS ^_; e jjJ j,_p_» jijJJji- 

J^'/ljU *) ..Jtfjj/U. jj jJ J }jjt ^LL> 

JSJ tf*-i*oU *ljU jJ j^ .sjtjj- ^ tfiLuMUlJ sj a;L^ 

^Lu, j<J ^jLUaş ciljLrt; 4 , .j^t/sjujLj/ UjUU 







oj^ 


fru* -> ^ J t 5 *jli« Jy.-.jj^ *J *? . 0 ^| j4i 

•û-JiJ^ '^Jj* *) oUj jljj**,*. m J tf, 1 uts 

^Uj j*^ 54 * ^ ^ojAj 4 j#j 4 îjLjji. ^Aj Jxi-jtrjT J 

.ûjUi&jIS'^j .oiiUûXjjU j 4 jaJa/ jlj jj ^^Jlj 

• CnU^SJ jb<2^4> ^5J 4 aI 5 :ûJjb 

^ ‘ t -' 4 1 d-^s : î , ‘*d ^ 4 J Ujj* , -^ <u j£" ^jy* 

jjbö^ AÎ OjaJi^j^ J ^US'b jS”Ûj iûjaSblLo tyb'^Ls-bjjlS’ 

^UlJj 'AÎ ^Lbj 4 i jaJ j-J (j-jLlS'A j .(^j^j* ^y'L&b j jlS'iCwblj 

J sj ) ûjbAj' jljjjj 4 ^ *jLiiU &XjA* Aj tPjj-JA* j-i Ljj-* 

.(a^A^Ij ^JLJujAi. ^ûijli J (Deja Vu) jljiO AjJjûjJ ^oajti 

V 

J S j j iax jlS'Ajj_ -aJuL j I-îlj aJ —Jjjj *J*J*Sj*id 

b'ûj jA^Aj ûJuÎA>jA* . jAS'û^A— LLjJû aJ L> J j>AjjA— u 
j JJac. ûljJÎ ^JvJû jd^ jUlj^ ■£•«* oLTaja^oj^ j jlj-b 

J <«-.**.,**■ ^.UjA Jijo" *'-* ^** 4 * ** 

•ujjLSL. *J ^jIj*,-*, uj^ u J L^ 1 -^ -oA)^. J'fo.j <*UL> 

•.J^i jU*» *, ,.jljL> uwL J+* lS^'O^ J ûişO ’* 4 - 5 

*.«U ySLii. 04=? J j'jUf jtj^" *< ->*- 

jj« jis'* w r‘SW a 'Jh Ojj. a *< -> - ,4r ‘ lj 

.IjJjj. *) (j ^*3 Û4JÎJU~/ *> L«Î5i3 'j* 5 “AX 

OV'jUoJ?) Ijûl?*iul 3 A ^*?UjU j Oj r< j 5 J*UU tS.lj*': *) *-rt*< 
..■ ; .. ■ . .**j. „S**Ç (J*?*3 


Jv_. 


; U i V„ A . y. 






*, ci/» UJb* *** ^ ^ ^ L ‘ u * j V 

U-X»jj j OUî--** J ^ ^ 1 ^'* 3 .OU, H 

3 0_*» *Î.JJH IjJjj* J ^-SJ J^SS^M tfljJ aJ , tjjn<i44j 

V * 

<U__a<J3lj <<UûJJ-U$5 olj--oa 0 —JJj5jjj_o :ûjj| s>i 

. V 

jLJ15<Uj_jjJLo 4>j4> ^ûjU jjjjûJJd_ojdL <0 <UûJjJ— j»Aj ^JL^j^j^ 

ûj<c!Jj5 J ^jJjjU^dJd^ j jjj_JU j Jjjy Jj jloji*Jiulj ij<UjdJ<Oûi jtij 

V 

^((ij^ OO^ ^)) dj <Cj/ûJjL“d^Jj“ ojljjjj 

V 

CJ*—J 4 jdû ‘Ij—> (^dS'dUol—5 J_J ^jJdjl—Sj^ Jj ojUfc ^yi^jLj 

‘tjijj^ jLjli'dUSjûj J LJj j jûjLjjU ^jU^jUj dJ ((jijiLjfjdj)) 

c £<uo<u_«/Jj cs _u*>LL djljjLşU !jLjj> ^jJIjjuo^ <J LLjjj o!5jL 
j CwJlj <u ûu d^ t dj!idj!j<u s jljiJdJ jijjî ^"jdi' jîL 

jj-o^ <J) jUlS'uoji ijûjlj^ ^dJljdj jaf <J ^<uûj ^Uj* j jîdfr 
jl^OdJ 4j jt ^.Lîlj *i ,^_a!j ^diU jl>j<u_a dJdi'ûi (IjoLûjL 

îjdiLolj j!j<c ‘djljujJjUi j ^LujL 

<u ^dJlj<u ,djjj_^ j_j j(JL djdiwsi jdJ <JL_idj«jUj^u 

jj _r-5^jLwLj <_£—/^ j c J' S j<u_ li- ^uLob |»djûji jLjjL ((jL^duJl^w«» 

^U-^jS' j rfjjjU j j —:lj <£_.** _,d ^S-jJiS 

J A UU‘ Uj» J ^ jU oi^UU <ii, J$J* 
oaJL:*; OÛ •> f U_j JLT*,^ û*j ajl>dU aJ-‘ 
^ISU-U jh jL^^J j u j|j4i J(f #j(j cUJ 

^ ^ tJ c ^ b , J( ^ ^ (jjJ j ^ ^ 0 



•0 



W*! ö> d€> 


^jr ^^Lj CmauIj 


f ^jjiJ^^J^ Jj^J^ (^J^j&jJ 4j aCiS' j»Aj ja/aj 

-• J S^^****^ Sbj S ‘(jij^ijLi jloAjljA^A j j J^ SjJ^) 

J ^Jj^ J oWj J ÖjjSjS j-J O^^OwJl^ ^j-LJIjjXj 

^L«aJ jAj ei .êjU**#j Ijjlfcjjj 

Lö^jöjl J> 

»v . j 4 ^AjlÇfa OöjLa-^ ^yl^AjwJUjjS AjAjIj (^SjAJ ^yUblj 0 

J&J-* *H ^^Ji'H cst^O <J^o' 5 
d : 0 jy-Z*i&Ş *-^ji f^ Uj'HJ^ '- j oL^ 4 *- "‘4 

^ _* ^_öAjb Aj Ajl 5#i ^Aj a5“ <Aj#jAj C-«JjA lj \S 

J ^ojaJ ‘H^- J 'j J-i fi j'—‘ fi >^j <y'“^'Hdj*t J b fi J 

Jö^yj öLa* ^ -O^ fiA fi J^ 5 <y^ ! JJ 

.AjA^ C-Jlj jSt-tJ^ fi j^ j^ O^J^'-^J 

^ aJ Jj^ ^ fi jLj fii jaJ ( Y 

*su aT j> jaJ öWHjjj * 'OJS^ 1 -^^U* 

ej.j*$L-ft .J.J4Î Wj <(oULjWM) öj'^/j^ } J^ 

0 J'AjjS' cjIj^? J ökj'j öljj*î (jA- ^La^jU 

^U-AJj -rö *> - A- ^ * ‘ 6jl ^ 

^ '- 7 V ^ A I 

.J-O 

... V 

■*i« IS+* isJj- 1 J~a [J J <*> ^J 1 -* c ^ l - i lJ * J ‘ l< uijf ‘ uS -'* i (r 
u'Uju bOj^SoJI t> -«jj- A J ^>j>JJ*i J - u - l » 5 ’ ^ ^ 

'^M &&& jS <^> *> 



OJT 


6X 

>-o 




j l-mj»j *i cAj- ’-*“ (" " >JJM ^ 
.[ 0 l_L: jjs-S*] ojl -%*.** jljlj&u-JJ 4 J<u ‘ 0>Jf 

M -> L V 

. rj j -.t;e olj»j^j< j UjO (jîlS'*i—'b cJj'ji c» ;lj .b‘’j 1 -i 

»jjV_rt ^U-ijj j4j*I jJ j-s< <j- i O s '" l J o“Ajjj (l 

J .jasşJ^j^ aS". jjijei tf »J*»‘ <J“> J ‘*J‘ jli '“- L "“J *' *A*-ş-;\j 

n ...._,;■ •IjuSujli' *J <c_ijj*li ^jjj^, *< jJJiJ'A. J***i 

*5'»S»» (jsj_> *5**i»s *J ( jdj »5ç» j» j»j'■ ••■'A L?*^ ‘Osi^ji ‘ 1|(l -‘ 

J J»J»j £s* IjC .Oj*5jt» *5'*Jtij£jj (j~^JJ J 'j j* s ' A ' *iii ‘*i* J 
j (Jjh»ul_r J AS»» jL«A» jA» a 5ASeJ ,J»JaSjAja! !C—Xştj ^jSç-Ljj 
jyljj-f AjAi'AftjS—Jlj AÎIIj »JAÎ .Obti— »4*1 , jjJ- tfjljfÇ»J»jli 

£_J»» J ooU jJ JbfAalj *1 c/‘bij | jL»« bejA) A5 .cJ^jA-Ai 

.6JaLLj^SLJaL^jJ 

j^ ^oj^ J «jj^» L* W J L^JJ^ (û 

V w 

AAi_ A>£i_& aJ 6jAJij-^Jej ^C-aaaJjÎAA • CwJ<04* CaX>*J-C <j-ij 

U^njJlJAA (AjbjAj Ça aaaiIj »(Jj—!S' ö^JÛJ ■ “ *IJ e JJ^wT^ri 

^j-X* iSjpjsi .aJIjaU .^j^—Jlj C5^'j l£* 4 ALTaJjj^ai' jjj^ 

.jJjAL-têjAb J c£j 6 j 

^jljAe) jjjrS J'JjJ JLS-AJA.13 CO~jfU »5 .J .jAş j»jiAAA O 
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